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LOWER OPERATING COST HIGHER SPEED 


ICED AND SIMPLIFIED MAINTENANCE 


ADD 


to the DC-4 with Wricut CYCLONES 


The 1425 HP Cyclone 9HD Power Unit offers operating and main- 
tenance advantages which no DC-4 operator can afford to overlook. 
Proven by scheduled airline service, this Wright development pays 
for itself many times over. 

The Power Units are complete to the firewall, fit the present 
DC-4 nacelles, and are completely interchangeable regardless of 
nacelle position on the airplane. 

Consider the summary of advantages. A Wright representative 
will be pleased to show what the greater earning power of Cyclones 
can mean to your own operations. 


WRIGHT 


AERONAUTICAL CORPORATION 
Wood-Ridge, New Jersey 
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FLIGHT 


GREATER OPERATIONAL FLEXIBILITY, 
WITH CYCLONE 9 POWER UNITS 


Lower Operating Cost —Higher Speed 


Cyclone 9 Power Units offer operators 
up to 10 per cent saving in direct oper- 
ating cost and up to 20 MPH increase 
in cruising speed. 


Greater Operational Flexibility 


Higher speed at lower operating cost 
permits more efficient scheduling, 
greater equipment utilization and allows 
shorter trip time on competitive routes. 


Reduced and Simplified Maintenance 


The installation is simplified and acces- 
sibility greatly improved. The complete 
interchangeability of power units means 
fewer spares, less specialized tooling 
and equipment. Reduced maintenance 
permits more time in the air, less time 
on the ground. 


Propellers and Accessories Utilized 


Simple blade rework adapts original 
OC-4 propellers to this installation. Major 
accessories remain unchanged. 


The Cyclone 9 Power Unit is a Wright 
design, fabricated by the Rohr Aircroft 
Company of Chula Vista, California 
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CHAMPION 


The Dependable Spark Plug 


Unshielded 
Actual Size 253" 


When TWA, “Trans World Airline,” selects spark j 
plugs it is exercising expert judgment backed by 1 
experience. This air line, like most others, uses depend- 

able Champion Spark Plugs in the vast majority of its 

domestic and international planes. Here again is pow- 

erful evidence that most experts consider Champions j 
special factors in maintaining peak performance. You 
can depend on them to make your own aircraft 
engines, regardless of size or horsepower, run better. 
Champion Spark Plug Company, Toledo 1, Ohio. 
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JAS. News 


A Record of People 


of Interest to Institute Members 


LA.S. Honors Night Dinner 
and Annual Meeting Planned 


Entire Program To Be Held At Hotel Astor In New York, 
January 27-30 


HE INstrrute will hold its Fifteenth 

Annual Meeting and Honors Night 
Dinner at the Hotel Astor, New York, 
during the week of January 27. Mem- 
bers and visitors who have made the 
yearly pilgrimage to New York for this 
event in the past will find that some- 
thing new and different has been added, 
including the conveniences offered by a 
midtown New York hotel having com- 
plete facilities for the holding of techni- 
cal sessions, luncheon meetings, private 
conferences, and impromptu social gath- 
erings—all under one roof. 

The complete program, with final 
details of the meeting and dinner, will 
be sent out to Institute members next 
month. Meanwhile, for the conveni- 
ence of those members who have to 
make long-range plans (and we are 
assuming that nobody will want to miss 
this affair this year), here are a few 
highlights on the program and schedule 
as planned at this time. 

The Honors Night Dinner is to be 
held in the Grand Ballroom of the Hotel 
Astor on Monday evening, January 27, 
at seven o’clock. This attractive and 
spacious room, arranged with tables 
seating ten persons each, will accom- 
modate about 1,400 people. It is ex- 
pected that it will be well filled on this 
occasion. 

Beginning at nine o’clock Tuesday 
morning, January 28, the Technical 
Sessions of the Annual Meeting will get 
under way in the North Ballroom of the 
hotel. These sessions, running from 
9:00 a.m. to 11:00 p.m. daily, will be 
held throughout Tuesday, Wednesday, 


and Thursday, with the possibility 
that they may also extend through 
Friday. No simultaneous sessions have 
been scheduled. It will no longer be 
necessary for expectant listeners to 
make a preferential choice between top- 
ies and speakers. 

Sessions on Aircraft Propulsion, Aero- 
dynamies (including Supersonics), Air- 
plane Design, Air Transport, Flight 
Testing, Radio and Instruments, Rotary 
Wing Aircraft, and Structures are being 
planned by the program committee. 
Top-notch speakers and papers are 
being scheduled for each of these tech- 
nical meetings. The committee is also 
trying to arrange a symposium for a 
discussion of Jet and Rocket Instru- 
mentation, which should prove highly 
informative. 

This year the Institute will again 
cooperate with the American Meteoro- 
logical Society in presenting a joint 
session on meteorological problems of 
interest to engineers. 

The Annual Business Meeting, as pro- 
vided for in the Institute’s Constitution, 
will be held on Wednesday afternoon 
and will probably take place in the 
North Ballroom immediately following 
the close of the afternoon technical 
session. 

An added feature of the meetings this 
year is the daily luncheon session 
planned for Tuesday, Wednesday, and 
Thursday and dedicated to Army, Navy, 
and Civil aeronautics, respectively. 
Prominent officials from each Of the 
three branches will speak. 


or 


George W. Brady, Chairman of the Program 
Committee for the Fifteenth Annual Meeting. 


Provisions have been made for space 
for informal gatherings of members and 
ruests throughout the week. Nothing 
is being left undone that will assure the 
value and success of this important 
Institute function. 


I.A.S. Calendar 


December 17, Tenth Wright Broth- 
1946 ers Lecture, Wash- 
ington, D.C. 


January 28-30, Fifteenth Annual 
1947 Meeting, New 
York, N.Y 
March, 1947 Aircraft Propulsion 
Meeting, Cleve- 
land, Ohio 


Light Aircraft Meet- 


May 26-27, 
1947 ing, Detroit, Mich. 


For further details see page 61, 
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Industry Librarians Confer 


Expansion of Library Research Facilities of the |LA.S. Subject of Discussion 


ENGINEERS AND LIBRAR- 
IANS from 33 companies attended 
the Industry Conference on Aeronauti- 
eal Library Research Facilities at the 
Institute of the Aeronautical Sciences 
on Monday, October 7, 1946. In wel- 
coming the delegates, 8. Paul Johnston, 
Director, said: 

“This building, the museum, the 
libraries, and the Institute itself stand 
as a monument to its founder, Major 
Lester D. Gardner. For 15 years Major 
Gardner made this his life’s work. It 
was his one idea that, through the In- 
stitute of the Aeronautical Sciences, all 
kinds of essential information on aero- 
nautical engineering could be made 
available to those in the profession. 

“The purpose of this meeting is to 
discover how we can make better use of 
these facilities.” 

The Library collections and the pres- 
ent services were described by Maurice 
H. Smith, Librarian. The strength of 
the Library in various directions was 
indicated. Numerically, the Library 
contains more than 32,000 books, in- 
cluding 3,000 volumes of bound periodi- 
cals from all over the world. The num- 
ber of separate titles in the Library ex- 
ceeds 20,000. The principal services 
are loans, replies to information  re- 
quests, supply of photostat and micro- 
film copies, and searches on specialized 
subjects. A catalog of the lending li- 
brary is now being compiled. 

A list of published bibliographies on 
aeronautics was distributed as a partial 
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Intelligence T-2, Air Matériel Com- 
mand, Wright Field, spoke on the in- 
dexing and distribution of captured Ger- 
man and Japanese documents by that 
organization. The Air Documents Index 
on cards is sent to central points 
throughout the country, including the 
Institute of the Aeronautical Sciences 
in New York and its Pacific Aeronauti- 
cal Library in Los Angeles. Microfilm 
copies of the original documents accom- 
pany the card index. Translations ot 
documents are included in the ecard in- 
dex and copies of translations are dis- 
tributed as they are issued. 

Bibliographies of documents on spe- 
cifie subjects are prepared in a short 
time by the use of a punched ecard system, 
and an intensive program of preparing 
bibliographies is under way. Material 
that has been declassified is distributed 
to the general public through the Offices 
of Technical Services of the Department 
of Commerce in Washington, but a con- 
siderable part of it can be examined at 
or borrowed from, depositories of the 
Air Documents Index. The Index is 
planned to contain 400,000 cards index- 
ing 80,000 documents within the next 
2 years. Dr. Arnhym explained in de- 
tail the subject heading work and sub- 
ject classification which is in process and 
its connection with the indexing and 
bibliographical work being done. 

The full proceedings of the Confer- 
ence, With a list of the delegates, aré 
obtainable upon application to the In- 
stitute. 


Librarians and engineers attending the afternoon conference session at the Institute's New York Building. John A. Sizer and Albert A. Arnhym 
(shown seated front row left) were the principal speakers. 
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Notes on Air Transport Meeting 


Hon. T. P. Wright, Guest Speaker at |.A.S.-I.N. Dinner 


FOURTH ANNUAL National Air 
Transport Meeting sponsored by 
the Institute of the Aeronautical Sei- 
ences began its session—in spite of last- 
minute changes caused by the Capitol 
City’s hotel strike—in the U.S. Chamber 
of Commerce Auditorium, at Connecti- 
cut Avenue and H Street, at 9:30 a.m., 
Thursday, October 24. At the morning 
meeting, Chairman Charles Froesch, 
Chief Engineer of Eastern Air Lines, 
Inc., introduced three prominent speak- 
ers, who led members of the I.A.S. and 
their guests in a discussion of air-line 
efficiency, passenger comfort, rescue 
procedure, and international aircraft 
standards. 

The first speaker, Bruce Del Mar, 
Mechanical Test Engineer, Douglas 
Aircraft Company, Inc., reported on the 
‘Air Conditioning of Transport Aircraft 
for Year Around Comfort in Flight and 
on the Ground.” The problems asso- 
ciated with providing adequate and con- 
stant air conditioning, from time of de- 
parture to destination—regardless of 
existing flight or weather conditions 
were analyzed from the standpoint of 
design, rating, automatic control, and 
air-line operation of air-conditioning 
equipment. 

Paul A. Puvrez, of the Provisional 
International Civil Aviation Organiza- 
tion (PICAQO), examined the ‘Develop- 
ment of International Standards for 
Airworthiness of Transport Aircraft” by 
comparing the international standards 
with the national requirements of the 
United States and of Great Britain. 


Sherman M. Fairchild. . . presents award ... 


7 


. . facsimile of Colonel Thomas L. Thurlow 
Navigation Award. 


Jerome Lederer, Chief Engineer of 
Aero Insurance Underwriters, who pre- 
sented “A Survey of Aircraft Rescue 
Requirements,” commended the air-sea 
rescue organizations of the United 
States, Great Britain, and Canada for 
their coordinated work in the Atlantic. 
He stressed a great need for a definite 
standard of performance for specific 
rescue requirements. An_ interesting 
motion picture film, introduced by Otto 
E. Kirchner, Chief Engineer of American 


...to Wing Commander K. C. Maclure. 


Airlines, demonstrated rescue technique 
and equipment and supplemented the 
lecture. 

At 2:30 in the afternoon members of 
the Institute of Navigation assembled 
with I.A.S. members for a joint session 
that dealt primarily with civil air traf- 
fie control, air navigation developments, 
and instrument landing technique by 
radar. 

Joseph Lyman, Research Engineer for 
Sperry Gyroscope Company, Inc., stated 
in his talk, “*The Application of Micro- 
waves to Instrument Landing of Air- 
planes,” that ‘.... the rapid advances 
made in microwave technique during 
the war have given us a potent tool in 
our attempt to overcome weather as a 
limiting factor in maintaining scheduled 
aircraft operation.” Mr. Lyman enu- 
merated the exacting requirements for 
future air-traffic control, as well as an 
adequate navigation system in this 
country, and coneluded that microwave 
radio using continuous modulation ap- 
peared to offer the most practical solu- 
tion to these problems. 

Teleran (a contraction of TELEVision- 
Radar Air Navigation), now being 
developed by the Radio Corporation of 
America, was described by the Manager 
of Research and Development Projects, 
L. F. Jones, in his paper entitled, ‘“‘Tele- 
ran System of Air Navigation and 
Traffie Control.”’ 

“Tn this ‘pictorial’ system,” stated 
R.C.A.’s electronic expert, “radar and 
television information on the location of 
all aireraft is obtained by ground-sur- 


T. P. Wright. . . guest speaker. 
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veillance radar. Planes in different alti- 
tude strata are shown on separate radar 
indicators. These indicators along with 
maps, traffic instructions, and other vis- 
ual information are televised by tele- 
vision cameras, and the composite pic- 
ture is transmitted aloft. Therefore, 
television receivers, plus a screen, pro- 
vide each pilot with a picture of his own 
aircraft as a moving spot—while other 
identifiable spots represent airplanes 
near his altitude. This ‘picture’ is 
superimposed on a map showing airway 
locations, traffie instructions, and 
weather,” 


T. P. Wright, Civil Aeronautics Ad- 
ministrator and Past-President and 
Honorary Fellow of the Institute of the 
Aeronautical Sciences, was guest speake1 
at a dinner held at 7:30 p.m. in the main 
dining room of the Washington National 
Airport. This completed the day’s 
closely coordinated activities. In his 
address, ‘‘Aids to Air Navigation,”’ Mr. 
Wright described the current systems of 
navigational aids used in the United 
States and discussed the plans of the 
Civil Aeronautics Administration for 
improvements in the immediate future. 
A brief history of the development of aids 
used in the Federal Airways through- 
out the past 20 years prefaced a discus- 
sion of the large number of proposals 
being made at the present time. 


Prior to Mr. Wright’s address, Sher- 
man M. Fairchild, Chairman of the 
Board of Fairchild Camera & Instrument 
Corporation, presented the Colonel 
Thomas L. Thurlow Navigation Award 
“for the outstanding contribution to the 
science of navigation for the year 1945” 
to R.C.A.F. Wing Commander K. C. 
Maclure. A short résumé of Wing Com- 
mander Maclure’s outstanding war rec- 
ord preceded an account of his valuable 
contributions to the field of navigation. 
He used his own new system for measur- 
ing direction on the polar flights of the 
Laneaster Aries in May, 1945. 


Seated at the banquet guest table 
were: S. Paul Johnston, Director, In- 
stitute of the Aeronautical Sciences. 
Toastmaster; Gordon Atwater, Presi- 
dent, Institute of Navigation; Sherman 
M. Fairehild, Chairman of the Board, 
Fairchild Camera & Instrument Corpora- 
tion; Wing Commander K. C. Maclure, 
A.F.C., R.C.A.F., receiving Navigation 
Award; F. W. Reichelderfer, Chief, 
U.S. Weather Bureau; Gen. Carl Spaatz, 
Commanding General, A.A.F.; Rear 
Adm. W.G. Tomlinson, Chief of Readi- 
ness Section (DCNO—Air), U.S.N.: 
Sir Robert Watson-Watt, British Air 
Commission; and Hon. T. P. Wright, 
Civil Aeronautics Administrator; 
C. Towner French, Program Chairman 
and Vice-President, Institute of Navi- 
gation; Adm. Emory 8. Land, Presi- 
dent, Air Transport Association. 


ENGINEERING 


REVIEW 


T. Claude Ryan, 


Dr. Hugh L. Dryden. 


Dr. Th. von Kérm4n, who will deliver the 
Tenth Wright Brothers Lecture in Washington, 


D.C., on December 17. The subject of the 
Lecture will be ‘Supersonic Aerodynamics 
—Principles and Applications." 
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Aircraft Industries Association 
Elects Ryan 


T. Claude Ryan, President of Thi 
Ryan Aeronautical Company and 
Member of the Institute, has bee: 
elected Chairman of the Western Re 
gion Executive Committee of the Ai: 
craft Industries Association for a term 
of l year. He was formerly Vice-Chair 
man. Other members of the committe: 
are: Donald W. Douglas, President of 
Douglas Aircraft Company, Ine.; Harry 
Woodhead, President of Consolidated 
Vultee Aircraft Corporation; Robert | 
Cross, President and Board Chairman ot! 
Lockheed Aircraft Corporation; and J 
Ht. Kindelberger, President and Genera! 
Manager of North American Aviation 
Ine. 


Trippe Awarded Medal of Merit 


Juan T. Trippe, President of Pan 
American World Airways System and 
an Associate Member of the Institute 
has been given the Medal of Merit ‘for 
exceptionally meritorious conduct in the 
performance of outstanding services to 
the United States.”” The presentation 
was made by Secretary of War Robert 
P. Patterson on behalf of President 
Truman. 


Dr. Dryden Assumes Additional 


Post 


Dr. Hugh L. Dryden, an Honorary 
Fellow of the Institute, has been ap- 
pointed Associate Director of — the 
National Bureau of Standards, in addi 
tion to his post as Chief of its Divisior 
of Mechanics and Sound. Dr. G. B 
Schubauer, an Associate Fellow of the 
Institute, has been named Chief of the 
Aerodynamics Section of the Divisio 
of Mechanies and Sound. 


Gifts to the Institute Collections 


\lrs. George Boyer, of Boston, gave 
four cartons of aeronautica from the 
estate of Col. Porter Hartwell Adams 
who served aeronautics with distinction 
for 30 years until his death in 1945 
This gift includes a film of the Lind 
bergh flight from New York to Paris in 
1927, programs, letters, medals, clip- 
pings, periodicals and pamphlets, and 
158 lantern slides. 

Through the courtesy of Howard A 
Zeimer, the Russell Uniform Company 
gave insignia of seven companies which 
were not previously in the collection 
An instruction manual and three folders 
of pictures and data on Piaggio «& ( 
airplanes were given by that company 
through the courtesy of Dr. Giovanni 
P. Casiraghi. Professor Ph. J. Theodor 
ides, of Athens, Greece, gave copies ol 
several of his technical papers. Charles 
H. Colvin gave two posters and a flight 
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Mock-up of |.A.S. Booth, as presently planned, for the National Aircraft Shows in Cleveland, 
November 15-24. 


cover of the first Hurope-America flight 
of the DO-X in 1931. 

The Pratt & Whitney Aireraft Divi- 
sion of the United Aircraft Corporation 
sent 12 colored prints of modern air- 
planes. Dr. Alexander Klemin added 
four pamphlets to his previous. gifts. 
Three aeronautical buttons re- 
ceived from Miss Lillian Smith Albert. 
Colonel Stedman Shumway Hanks 
added a pamphlet to his previous 
gifts. 

Additional gifts were received from 
the Aircraft) Industries Association; 
Beech Aireraft Corporation; Chrysler 


Corporation; New York State Division 
of Industrial and Technical Education; 
Pan American Airways, Inc.; Southern 
Airways, Inc.; Sperry Gyroscope Com- 
pany, Ine.; Transcontinental & Western 
Air, Ine.; and United Air Lines, Ine. 


An Apology 


feference was made to Dr. James 


Means, of Boston, as the “late’? Dre 


Means, in the September issue of the 
Review. We are glad to report that 
Dr. Means is very much alive and we 
wish to apologize for our error, 


Sections and Branches 


Boston Section 
By W. O. Meckley, Secretary 


During the past summer months, the 
Boston Section’s Program Committee 
has been actively working on a program 
for coming fall-winter meetings. 

Program subjects chosen for the first 
six meetings are: (a) Wind Tunnels, 
(b) Aerodynamics, (c) Rotating Wing 
Aireraft, (d) High-Speed Propellers, 
(e) Generalized Propulsion Schemes, 
and (f) Meteorology. 

The subjects were chosen to cover, if 
possible, the wide variety of interests of 
members in the Boston Section. A 
specialist from industry or an educa- 
tional institution will be invited to 
present a talk and show films covering 
each of the subjects. R. C. Molloy, 
United  Aireraft. Corporation, — ad- 
dressed Boston Section members October 
17 on the subject “Design Features of 
the New United Aircraft Wind Tunnel.” 
Arrangements have been made for C. 
E. Pappas, Republie Aviation Corpora- 
tion, to speak on “The Physical As- 
pects of High Speed Aerodynamies.”’ 


The date for this meeting has been 
tentatively set for December 3 and will 
be a dinner meeting. 


Buffalo Section 


On September 19 a meeting held in 
the Porter-Norton Room of the Park 
Lane Hotel in Buffalo was attended by 
95 members and guests. The following 
officers for the year 1946-1947 were in- 
stalled: Chairman, Dexter Rosen, 
Senior Flight Research Engineer, Bell 
Aireraft. Corporation; Vice-Chairman, 
Harold Hirsch, Section Head, Curtiss- 
Wright Corporation; Secretary, Peter 
Tauson, Chief of the Technical Division, 
Fredric Flader, Inc.; Treasurer, John 
I’. Strickler, Jr., Assistant Chief Engi- 
neer, Bell Aircraft Corporation; Repre- 
sentative to the Nominating Committee 
for Area Councilors, Roy J. Sandstrom, 
Assistant Chief Structural Engineer, 
Bell Aircraft Corporation; Advisory 
Committee, Earle M. Scott, President, 
Scott Aviation Corporation, and Paul 
Ii. Hovgaard, Associate Director, Cor- 
nell Aeronautical Laboratory. An 


award of $100, contributed jointly by 
Bell Aircraft Corporation, Fredric 
Flader, Inec., and Cornell Aeronautical 
Laboratory was presented to William 
Kk. Crowell, Technical Assistant to the 
Head of the Structures Department, 
Cornell Aeronautical Laboratory, for 
having delivered the best technical 
paper during the past season. Mr. 
Crowell’s paper was titled ‘Air Condi- 
tioning of Cabins for Subsonic and Tran- 
sonic Aircraft.” 

The principal speaker of the evening 
was S. Paul Johnston, Director of 
the Institute of the Aeronautical Sci- 
ences, who spoke on the subject “The 
Strategic Bombing of the Japanese Air- 
craft Industry.” Mr. Johnston di- 
rected a group of Naval personnel and 
civilians in both the European and 
Japanese theaters of operation in a 
mission to evaluate the effect of stra- 
tegice bombing on enemy aircraft pro- 
duction. He defined strategie bombing 
as that process which is used to soften 
up the enemy through disruption of his 
production, communications, and trans- 
portation systems. These operations 
are planned far in advance by a joint 
target group comprising technical spe- 
cialists in many fields. 

The speaker gave an illustrated de- 
scription of social conditions in Japan 
following V-J Day. The large industrial 
cities were practically demolished, prin- 
cipally by the use of incendiary bombs. 
He pointed out that small businesses 
were beginning to infiltrate back to the 
cities following the cessation of hostil- 
ities. In describing Japanese production 
facilities he stated that the average 
Japanese aircraft plant evidenced good 
design, construction, and management, 
but toward the end of the war the effort 
to move underground resulted in low 
efficiency and production. This indus- 
trial decentralization proved inade- 
quate. According to Mr. Johnston, 
peak Japanese air-frame and engine pro- 
duction was attained in 1944, prior to 
our first heavy bombing and the fall of 
Saipan, at which time our Naval block- 
ade came into operation. It was stated 
that in 1941 and 1942 internal conflict 
between the Japanese Army and Navy 
resulted in their forming a War Produc- 
tion Board to coordinate the require- 
ments for both services. This move 
materially increased their production 
until our bombing and their shortage of 
man power and matériel caused a sharp 
decline. Figures quoted disclosed that 
Japanese aircraft production was far be- 
low that of Germany and the United 
States. Photographs were projected 
depicting Japanese cave-type under- 
ground plants, remnants of their over- 
ground plants and several of their 
latest-type aircraft that heretofore had 
gone unpublicized because of their hav- 
ing seen little, if any, action. Most of 
these were of the Kamikaze type. 
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Course Onward 


In October, 1797, the United 
States Navy proudly launched a 
graceful, three -masted, 44-gun 
frigate. In October, 1946, almost 
a century and a half later, they 
launched with equal pride a 
graceful, four-engined airborne 
transport. 


Both ships are called the Consti- 
tution. The frigate was built in 
Boston by Joshua Humphreys— 
the transport in Burbank by 
Lockheed. Comparison: 


Humphreys’ Lockheed’s 


Length 175 156 
Width 43% 189 
(beam) (wingspan) 
Height 230 (approx.) 50 
Capacity 400 180 
Top speed 12 300 
(knots) (miles) 


As did the frigate in her time, 
the flying Constitution marks the 
beginning of a new chapter in 
naval achievement. A story in 
the Boston Centinel (October 25, 
1797) once again becomes cur- 
rently valid: 

“The best judges have pronounced 
the ‘Constitution’ to be a perfect 
model of elegance, strength and 
durability. And every individual 
employed in her construction ap- 
pears to pride himself in having 
assisted at the production of 
such a chef-d’oeuvre of naval 


> 


architecture.’ 


Look to Lockheed for 
Chefs-d’oeuvre 


© Lockheed Aircraft Corporation, Burbank, Calif. 


ENGINEERING REVIEW 


Detroit Section 


On October 2 2 meeting was held in 
the Horace H. Rackham Educational 
Memorial Building. The Section Offi- 
cers for the 1946-1947 year were in- 
stalled as follows: Chairman, Thomas 
N. Kelly, of the engineering firm of 
Kelly, Soellner and Squiers, Inc.; Vice- 
Chairman, William H. Horn, Experi- 
mental Engineering Division, Bendix 
Aviation Corporation; Secretary, Rob- 
ert Dale, Instructor in Aercnauties, 
Aero Mechanics 
Kdgar Lesher, 
Aeronautical 
of Michigan. 

The principal speaker was Lawrence 
M. Patrick, Instructor in the Aero- 
nautical Engineering Department of 
Wayne University, who spoke on the 
subject “Problems Involved in Testing 
Jet Propulsion Units.” Mr. Patrick 
classified the various types of jet units 
and stated the problems involved in 
testing them. He then explained a test 
setup that was used to give performance 
engineers the necessary design informa- 
tion, the method simulating actual in- 
stallation where the unit is buried in the 
fuselage or wing nacelle. 

E. Burke Wilford, of the Philadelphia 
Section, was introduced to the members. 
A short discussion was led by Mr. Kelly 
concerning the future meetings and 
activities of the Detroit Section. It was 
announced that a survey is to be made 
as to the jobs and type of work the mem- 
bers are now engaged in, and an at- 
tempt is to be made to bring papers that 
will fit the postwar period to the mem- 
bers. 


School; Treasurer, 
Assistant Professor of 


Engineering, University 


New York Section 


By Otto E. Kirchner, 


Sec 


On September 11 the first meeting of 
the newly elected officers of the New 
York Section was called by Chairman 
George Brady at the General Head- 
quarters Building, 2 East 64th Street, 
New York. Suitable papers were dis- 
cussed and recommendations were made 
with reference to speakers for the com- 
ing year. 

The New York Section considered it- 
self extremely fortunate in having for 
the season’s first speaker former Wing 
Commander N. G. Bennett, of the 
R.A.F., now representing the Graviner 
Manufacturing Company, Ltd. During 
World War II Mr. Bennett was a leader 
in Aircraft Fire Prevention Research, 
and many of his developments are now 
in regular use. Mr. Bennett was in this 
country contacting industrial and gov- 
ernmental agencies with reference to 
aircraft fire-fighting methods and equip- 
ment, and by this means exchanged 
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experiences with his American counter- 
parts. 

On September 25 Mr. Bennett  re- 
lated details of his research work during 
the War period to a group of 200 New 
York Section members in the Hunte: 
Playhouse. Methyl-bromide fire-ex- 
tinguishing gases are now standard 
equipment in British airplanes for com- 
bating both engine compartment and 
cabin fires. There is now a trend to go 
to water and Prestone for hand fire ex- 
tinguishers for cabin use. Mr. Bennett 
reviewed the developments in preven- 
tative practices, placing great emphasis 
on proper aircraft fire reporting and 
preventative training for aircraft crews. 

Another development stressed by Mr 
Bennett was the installation of auto- 
matic crash switches for disconnecting 
the aireraft’s electrical load at the bat- 
tery. This history of the use of this 
equipment indicated favorable perfor- 
mance. The device was set to operate 
at a deceleration of 6g and would only 
respond to forces acting in a 360° hori- 
zontal pattern to the general axis of the 
aircraft. Numerous slides were shown 
illustrating typical fire-warning-device 
installations in British power plants. 

At the close of the discussion follow- 
ing the talk, motion pictures were shown 
summarizing the detailed research that 
went into the selection of the warning 
devices presently used in their aircraft 
und showing full-scale operation on air- 
planes under engine power nacelle fire 
conditions, 


Philadelphia Section 


By Seymour Gottlieb, Secretary 


The first meeting of the Philadelphia 
Section for the 1946-1947 season was 
held on September 24 at the Engineers 
Club of Philadelphia. Forty members 
and guests attended the meeting. 

L. B. Kalinowski, Chairman of the 
Section, conducted the business meeting 
The Officers of the Section for the new 
seuson were introduced, and Carl de 
Ganahl was lauded for his fine efforts dur- 
ing the summer months in planning the 
Section’s program for the year. An 
kixecutive Committee meeting was an- 
nounced for October 15 to complete the 
program for the year and to appoint 
Motion Picture Chairman. 

Carl de Ganahl, Vice-Chairman of the 
Section, introduced the speaker for the 
evening, Alfred A. Wolf, Secretary and 
Creneral Counsel of the Aircraft Owners 
and Pilots Association and formerly 
Director of Aviation for Philadelphia 
and a Lieutenant Colonel in the Air 


Corps. Mr. Wolf’s paper was entitled 
“What Private Flying Needs from 


You, the Engineer.’’ He discussed the 
principal drawbacks that have greatly 
retarded the growth of private flying for 
business and social purposes. The 
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principal drawbacks are adverse 
weather, darkness, inconvenience, and 
discomfort. These drawbacks add up to 
lack of utility. The difficulties and 
hazards of flying in adverse weather 
form the largest factor in preventing 
private flying from growing in popu- 
larity. The means to overcome this 
difficulty provide the greatest work for 
the engineer. Darkness remains a 
major drawback because of the inade- 
quacies of present instruments, poor and 
confusing illumination of aircraft, and 
the lack of night-flying training. In- 
convenience is most evident in the loca- 
tion of airports which are remote from 
business and residential areas. Educa- 
tion is needed to convince people that 
the danger and noise from a nearby air- 
port is considerably less than that of a 
busy automobile intersection. 
comfort due to noise, vibration, im- 
proper temperature, lack of shade, bad 
visibility, and difficulty in entering and 
exiting from light planes plays an im- 
portant part in hindering the develop- 
ment of popular appeal. Improvements 
in navigational means are essential in- 
cluding the need for radar or the 
like. 

Cost is considered a minor drawback 
by Mr. Wolf since the drawback of utility 
prevents the demand; costs will come 
down as a result of popularization 
through increased utility. Sixteen items 
were submitted as contributions to 
achievement of the technological break- 
through needed to make private flying 
as useful a means of transportation as 
motoring. 

(1) Better means for dissemination 
of weather data. 

(2) Aircraft more nearly capable of 
hovering on instruments and unaffected 
by icing conditions. 

(3) Aireraft adapted to prolonged 
surface travel which still perform effi- 
ciently aloft. 

(4) Aircraft engines (and propulsive 
means) capable of delivering great 
power for trivial weight. The fuel for 
these must not be too heavy so that 
cruising range will present no prob- 
lem. 

(5) Aircraft incapable of spinning 
when iced up. 

(6) A well-dampened, but accurate, 
magnetic compass and a steady, sub- 
stantial turn indicator, both driven by 
a dependable power source or alternate 
sources. 

(7) An automatic maneuvering pilot 
capable of maintaining straight and 
level flight to weigh less than 25 lbs. 
complete. 

(8) A position-indicating radio in- 
strument showing heading, magnetic 
north, and the radio station sought on a 
single dial. 

(9) Means for lowering disabled air- 
craft to earth without skill at a suffi- 
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ciently slow rate of descent to prevent 
damage. 

(10) <A study of the value of instru- 
ment instruction conducted during the 
hours of darkness. 

(11) A system of aircraft lights for 
floodlighting its exterior at night. 

(12) Means for decreasing the noise 
of aircraft, propellers, or propulsive 
means. 

(13) The immediate increase of com- 
fort for personal aircraft users including 
scientific seat construction and_place- 
ment of steps, doors, windows, venti- 
lators, and controls. 

(14) Scientific substantial sound- 
proofing of personal aircraft. 

(15) Fuel flowmeters with total avail- 
able and amount consumed (or remain- 
ing) shown thereon. 

(16) Cheap, light radar to show exact 
location of aircraft and destination in 
relation to the same map. 

A combination of Nos. 5, 6, 7, 8, and 
9 are the most important needed to ac- 
complish this break-through. 

A lively discussion period was con- 
ducted by Mr. Wolf at the end of his 
talk. The movie Tornado in a Box 
The Gas Turbine was shown to complete 
the meeting. 


San Diego Section 


By W.B. Barkley, 
Corresponding Secretary 


On September 27, 1946, the San Diego 
Section held a dinner meeting in the 
main dining room of the San Diego 
Club which was attended by 135 mem- 
bers and guests. This was the Section’s 
Annual Business Meeting and was held 
in conjunction with a regular meeting 
which followed the business and featured 
a talk on “Research and Developments 
in Rockets at the Jet Propulsion Labo- 
ratory.” 


R. B. Johnston, Chief Aerodynamicist 
The Ryan Aeronautical Company, electe 
Chairman of the San Diego Section. 
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Following the presentation of keys to 
postchairmen of the section, the Chair- 
man introduced the speaker for the 
evening, Dr. Martin Summerfield, Chief 
of the Division on Rockets and Materi- 
als at the Jet Propulsion Laboratory, 
Guggenheim Aeronautical Laboratory, 
California Institute of Technology. 
Dr. Summerfield presented an excep- 
tionally interesting paper on the history 
and activities of the J.P.L. since its be- 
ginning. He outlined the separate proj- 
ects that are being pursued at the Lab- 
oratory to date and told of the exten- 
sive work in the fields of rockets, jet 
propulsion, hydro-bombs, the chemistry 
of solid and liquid fuels, the design and 
construction of solid and liquid fired 
rocket engines, the work in ceramic 
materials and metals able to withstand 
high temperatures and pressure, and the 
instrumentation necessary for gaining 
experimental data on the rocket engines, 
as well as data on the stratosphere. 
With the aid of slides he gave many de- 
tails on the above-mentioned mate- 
rial. 

Two technicolor motion pictures on 
The Private and the Firing of the WAC 
Corporal were shown following his paper. 
In addition, Dr. Summerfield brought a 
captured German film on The Firing of 
the V-2 Rocket. 

Following Dr. Summerfield’s paper, 
Mr. C. J. Breitwieser, Chief of the Radio 
& Electrical Laboratories at Consoli- 
dated Vultee and an international figure 
in electronics, was asked to say a few 
words concerning the work and problems 
of guiding such missiles as the WAC 
Corporal to predetermined designations. 
Mr. Breitwieser praised the fine work of 
Dr. Summerfield and the J.P.L. and 
stated that definite advances were being 
made in the field of guided missiles but 
that there were many problems to be 
solved and work to be done. 

The material in Dr. Summerfield’s 
paper and the slides and motion pictures 
shown provoked an interesting dis- 
cussion period. 

The following are newly elected 
officers of the San Diego Section: 
R. B. Johnston, Chairman; K. E. Ward, 
Vice-Chairman; L. R. Wosika, Treas- 
urer; F. L. Thornburg, Recording 
Secretary; W. B. Barkley, Correspond- 
ing Secretary; E. G. Stout, Mem., 
Nominating Committee for Area Coun- 
cilor; W. C. Heath, Executive (Solar); 
A. E. Lombard, Jr., Executive (Con- 
vair); H. I. Mandolf, Executive (Lang- 
ley); F. E. MecCreery, Executive 
(Rohr); and B. T. Salmon, Executive 
(Ryan). 


Academy of Aeronautics 


On September 10 the first meeting of 
the new season was held for the purpose 
of discussing the Branch objectives for 
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the coming semester. It was an- 
nounced that arrangements had been 
made with two local aircraft corpora- 
tions to sponsor lectures by members 
of their engineering staffs. The titles 
tentatively set for these lectures are 
“Departmental Coordination on a New 
Design” and “General Personnel Prob- 
lems in the Aircraft Industry.” 


LAS. NEWS 


At a meeting held on September 24 
members of the Branch discussed pro- 
posed revisions in the By-Laws to ac- 
commodate the activities planned for 
the Branch. The revised By-Laws 
were approved and submitted to Na- 
tional Headquarters for final approval. 
Chairman H. Buck Edwardsen_pre- 
sided. 


News of Members 


Henry F. Andrew has returned from 
active duty with the U.S. Navy and has 
joined Boeing Airplane Company as a 
Detail Engineer. 

Col. Harry G. Armstrong has as- 
sumed command of the A.A.F. School of 
Aviation Medicine at Randolph Field, 
Tex. He had previously been Acting 
Commandant. 

Gerald H. Backer has been appointed 
Associate Professor of Aeronautical Engi- 
neering at Alabama Polytechnic Institute. 

Walter Bastedo, Jr., has become an 
Instructor and Graduate Student at 
Princeton University. He was formerly a 
Research Engineer with the Langley 
Memorial Aeronautical Laboratory, N.A.- 
C.A, 

Stanley U. Benscoter is now a Struc- 
tural Engineer in the Structures Division, 
Langley Memorial Aeronautical Labora- 
tory, N.A.C.A. 

Samuel M. Berkowitz, formerly Assis- 
tant Chief Engineer of Pennsylvania Air- 
craft Works, has been appointed Chief 
Engineer and Works Manager of Manage- 
ment and Research, Inc. 

Philip G. Blenkush has been appointed 
to the faculty of the University of Detroit 
as an Instructor in the Department of 
Aeronautics. 

Eldred L. Bowles, formerly a Research 
Analyst at North American Aviation, 
Inc., is now a Power Plant Engineer at 
Culver Aircraft Corporation. 

Boris Bresler has joined the University 
of California as a Lecturer and Research 
Engineer. He had previously been a 
Stress Analyst with Consolidated Vultee 
Aireraft Corporation. 

William W. Brinckerhoff, former Direc- 
tor of the Aircraft Division of the Army- 
Navy Liquidation Commission, has be- 
come President of Brinckerhoff & Com- 
pany, Ine. 

Francis S. Burns is now an Experimental 
Design Engineer at McDonnell Aircraft 
Corporation. He had previously been 
with Boeing Aircraft Company. 

V. Cadambe, formerly with Douglas 
Aircraft Company, Inc., has become a 
Technical Officer with Tata Aircraft Ltd. 
India), 

Richard J. Cerny has rejoined Consoli- 
dated Vultee Aircraft Corporation as a 
Design Engineer. 

Francis Clauser, former Design Re- 
search Engineer at Douglas Aircraft 
Company, Inc., has been appointed 
Chairman of the Department of Aeronau- 
ties at Johns Hopkins University. 


Col. Harry G. Armstrong. 


John M. Coan, Jr., formerly with 
Douglas Aireraft Company, Inc., is now a 
Research Associate in Aircraft Structures 
at the Polytechnic Institute of Brooklyn. 

Angelo A. Coronato has become a 
Group Engineer of Controls at the Si- 
korsky Aireraft Division of United Air- 
craft Corporation. He rejoins the com- 
pany after active duty with the U.S. Navy. 

Arthur W. Courtney, Jr., has left the 
U.S. Army Air Forces and is now a De- 
sign Engineer in the B. F. Sturtevant Divi- 
sion of Westinghouse Electric Corporation. 

John S. Cumming has become Personal 
Assistant to the Technical Advisor, Aer 
Rianta Teoranta, Irish Air Line. 

Norbert W. J. Dabrowski, formerly in 
the U.S. Army Air Forces, has joined the 
Chance Vought Aircraft Division of 
United Aircraft Corporation as a Weight 
Engineer. 

Paul J. Dancik has become a Layout 
Draftsman at Republic Aviation Corpora- 
tion, following his release from the U.S. 
Army Air Forces. 

Walter M. Davies, formerly of Globe 
Aircraft Corporation, has been appointed 
Chief Project Engineer at Culver Aircraft 
Corporation. 

Kirk Drumheller has returned from 
active duty with the U.S. Navy and is 
now an instructor in Mathematics at 
Whitman College. 


Percy J. Duncton is taking up a lecture- 
ship in Applied Physics at Northampton 
Polytechnic and Engineering College 
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(London). He had been with Vickers- 
Armstrongs, Ltd. 

William N. Engel has been discharged 
from the U.S. Army and has joined Mc- 
Donnell Aircraft Corporation as a Drafts- 
man. 

Earl A. Fickett is now a Student at the 
Polytechnic Institute of Brooklyn, follow- 
ing his return from duty with the U.S. 
Army Air Forces. ‘ 

David N. Foner has been appointed 
Research Associate in Engineering at 
Swarthmore College. He had been with 
the Naval Aircraft Factory (Philadelphia). 

Michael H. Froelich has been named 
Eilitorial Director of the Ziff-Davis Pub- 
lishing Company. 

William J. Gaugh, formerly Instructor 
of Aeronautics at New York University, 
has been appointed to the faculty of the 
A & M College of Texas in the Aeronau- 
tical Engineering Department. 

John H. Geisse has resigned as Assist- 
ant to the Administrator for Personal 
Flying Development, Civil Aeronautics 
Administration, and will enter private 
business. He will continue to serve the 
C.A.A. as a part-time Consultant. 

Oliver S. Glenn, formerly of Trans- 
continental and Western Air, Inc., is now 
a Pilot with the China National Aviation 
Corporation (China). 

George J. Grabowski has become a Jun- 
ior Research Engineer at Republic Avia- 
tion Corporation. He had been with The 
Glenn L. Martin Company. 

William H. Graham, Jr., has returned 
from duty with the U.S. Army Air Forces 
to become Director of Special Events, 
National Aircraft Shows, Aircraft Indus- 
tries of America. 

Harold E. Gray has been appointed 
Assistant Division Manager in Charge of 
Planning in the Atlantie Division of Pan 
American World Airways System. He 
had previously been Operations Manager. 

Joseph M. Gwinn, Jr., has resigned as 
Chief Engineer of Personal Aircraft at 
Consolidated Vultee Aircraft Corporation 
to enter private business in the private- 
owner airplane field. 

Eugene Halperin is now a Control En- 
gineer at Fredric Flader, Inc. He had 
previously been with Lear, Inc. 

Herbert H. Halperin has returned from 
active duty with the U.S. Navy to become 
a Research Aerodynamicist at Republic 
Aviation Corporation. 


Harry S. Heinke, following his service 
in the U.S. Navy, has joined the Langley 
Memorial Aeronautical Laboratory, 
N.A.C.A., as an Aeronautical Engineer. 


Jack Heller has been appointed Instruc- 
tor in Mathematics at the Newark College 
of Engineering. He leaves the Polytechnic 
Institute of Brooklyn. 


Philip E. Jockle, Jr., has returned from 
active duty with the U.S. Army Air 
Forces and is now a Student in Aeronau- 
tical Engineering at North Carolina State 
College. 

Paul M. Johnstone, Jr., is now an Aero- 
dynamicist at Douglas Aircraft Company, 
Inc. He returns from duty with the 
U.S. Navy. 


| 
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IAS. Meeting Preprints 


A limited number of copies of preprints of papers presented at meetings of the Institute are available 
for distribution, at a charge of 25 cents each to members of the Institute, and 50 cents to non-members, 
to cover handling and mailing charges. The following lists preprints available from the past five national 
meetings of the Institute. Preprints may be ordered by number. 


Fourteenth Annual Meeting—New York, N.Y., January 29-30-31, 1946 


3. The Determination of Airspeed System Errors—Herbert Tunnel—Howard E. Roberts, Aerodynamics Engineer, 
R. Crawford, Chief Flight Test Engineer, Grumman Douglas Aircraft Company, Inc. 46 pages; 12 illus. 
Aircraft Engineering Corporation. 68 pages; 13 (Typewritten and photo-offset.) 
illus. (Typewritten and photo-offset.) 9. Hydraulic Motors and Their Application to Aircraft— 

4. Trouble Shooting with Vibration Equipment—Harold James Robinson, Assistant Chief Engineer, Vickers 
Vern Hawkins, Vibratian Engineer, Bell Aircraft Incorporated. 4 pages; 6 illus. (Vari-typed and 
Corporation. 37 pages; 13 illus. (Typewritten and photo-offset.) 
photo-offset.) 10. Systematic Wing Section Development—George S. 

5. The Development of a High-Temperature Light-Weight Schairer, Chief Aerodynamicist, Boeing Aircraft Com- 
Insulation for Jet Aircraft—Donald Jelinek, Mechani- pany. 14 pages; 14 illus. (Mimeographed with 
cal Research Engineer, North American Aviation, Inc. photostats of illustratians.) 

96 pages; 22 illus. (Ditto.) 11. Measurement of Steady and Vibratory Stresses in Air- 

6. Safety Beyond Regulatory Requirements—W. E. Ko- craft Propellers—E. F. Shelley, Project Engineer, Pro- 
neczny, Safety Bureau, Civil Aeronautics Board. peller Division, Curtiss-Wright Corporation. 8 pages; 
25 pages; no illus. (Mimeographed.) 9 illus. C(Mimeographed with ditto illustrations.) 

7. Force Measurements by Means of Resistance Wire 13. The Organization and Utilization of an Aircraft 
Strain Gages—W. C. Randels, Aeronautical Engineer, Manufacturer's Air Safety Program—Amos L. Wood, 
North American Aviation, Inc. 7 pages; 7 illus. Chief, Accident and Operations Analysis, Boeing 
(Typewritten and photo-offset.) Aircraft Company. 9 pages; 14 illus. (Mimeo- 

8. Considerations in the Design of a Low Cost Wind graphed with photostats of illustrations.) 

Aircraft Propulsion Meeting—Cleveland, Ohio, March 21, 1946 
15. Application of Axial Compressors in Aeronautics— Department, Bureau of Aeronautics. 11 pages; 8 
Ens. F. J. Gardiner, United States Naval Reserve, Navy illus. (Typewritten and photo-offset.) 
Light Aircraft Meeting—Detroit, Mich., June 13-14, 1946 
18. Maintenance of Personal Aircraft—George H. Weitz, Maintenance Division, Civil Aeronautics Administra- 
Chief, Air Frame Section, Non-Scheduled Aircraft tion. 7 pages; no illus. (Mimeographed.) 
Annual Summer Meeting—Los Angeles, Calif., July 18-19, 1946 
20. Engineering Aspects of the Development of the Rain- Section Engineer, Flow Research Development and 
bow—Alexander Kartveli, Vice-President and Chief Research Engineering, Westinghouse Electric Company. 
Engineer, Republic Aviation Corporation. 68 pages; 19 pages; noillus. (Mimeographed.) 
61 illus. (Vari-typed and photo-offset.) Available 25. Design and Development of the Douglas B-42—Carlos 
without charge from Republic Aviation Corporation. C. Wood, Head of Preliminary Design, Santa Monica 
23. Current Problems in Developing Major Components Engineering Division, Douglas Aircraft Company, Inc. 
for Aviation Gas Turbines—Arnold H. Redding, 9 pages; Q1 illus. (Photo-offset.) 
National Air Transport Meeting—Washington, D.C., October 24, 1946 
26. The Application of Microwaves to Instrument Landing national Civil Aviation Organization (PICAO). 9 
of Airplanes—Joseph Lyman, Aircraft Radio Research pages; no illus. (Photo-offset.) 


Engineer, Sperry Gyroscope Company, Inc. 34 pages; 98, Air Conditioning of Transport Aircraft for Year- 
97 illus. (Photo-offset.) Around Comfort in Flight and on the Ground—Bruce 
Development of International Standards for Aiir- E. Del Mar, Mechanical Test Engineer, Santa Monica 
worthiness of Transport Aircraft, Paul A. Puvrez, Engineering Division, Douglas Aircraft Company, Inc. 
Expert, Airworthiness Division, Provisional Inter- 10 pages; 10 illus. (Photo-offset.) 
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Max Karant has been promoted to the 
post of Editor of Flying Magazine. 


Hans I. Kerr is now an Instructor at 
Roswell Army Air Field, N.M. He had 
previously been Assistant Instructor in 
Aeronautical Engineering at Purdue Uni- 
versity. 

Thomas F. Kieckhefer has returned 
from active duty with the U.S. Navy and 
has joined Bendix Helicopter, Inc., as a 
Design Engineer. 


Leo A. Klein has joined Boeing Aircraft 
Company as a Structural Development 
Engineer. He returns from duty with 
the U.S. Navy. 


George S. Knopf is now Head of the 
Aerodynamics Department, Nepa Divi- 
sion, Fairchild Engine and Airplane Cor- 
poration. 


Thomas J. Knust has become Assistant 
to the Zone Manager of TACA De Vene- 
zuela in the airport of Maiquetia. 


Carl F. Koenig, III, has returned from 
duty with the U.S. Navy and has joined 
the Gas Turbine Division of Westinghouse 
Electric Corporation as a Development 
Project Engineer. 


Jack D. Kominsky, formerly of The 
Glenn L. Martin-Nebraska Company, has 
become an Air Conditioning Designer and 
Engineer at Gordon Lozier Corporation. 


Boris V. Korvin-Kroukovsky has re- 
signed as Vice-President in Charge of 
Engineering at Edo Aircraft Corporation 
to join the staff of the Stevens Experi- 
mental Towing Tank Laboratory of the 
Stevens Institute of Technology in the po- 
sition of Research Professor in Fluid Dy- 
namics. 


Samuel Kraus is now a Junior Engineer 
in the Propeller Division of Curtiss- 
Wright Corporation. He returns from 
duty in the U.S. Navy. 


Ali U. Kutsay has joined the Sonntag 
Scientific Corporation as a Design En- 
gineer. He had been associated with the 
Curtiss-Wright Corporation. 


Paco A. Lagerstrom has become a Staff 
Engineer at the Jet Propulsion Labora- 
tory of the California Institute of Tech- 
nology. In addition he is a part-time 
Research Associate af the Guggenheim 
Aeronautical Laboratory and a Consult- 
ant to the Douglas Aircraft Company, Inc. 


Harvey A. Leich has joined Grumman 
Aircraft Engineering Corporation as a 
Designer. He had been a Unit Engineer- 
ing Officer in the U.S. Marine Corps. 


Norman Lettvin is now an Aeronautical 
Engineer at the Aircraft Engine Research 
Laboratory of the N.A.C.A. 

Jack R. Lind has returned from duty 
With the U.S. Navy and is now attending 
the University of Michigan. 

W. Randolph Lovelace, II, has been 
appointed a Member of the Scientific 
Advisory Board to the Commanding 
General, U.S. Army Air Forces. He is 
also Consulting Surgeon to Transconti- 
nental and Western Air, Inc., Northwest 
Airlines, Inc., and American Overseas Air- 
lines, Ine. 


LAS. NEWS 


Philip D. Lucas has joined the Airport 
Development Division of the C.A.A. as 
an Airport Management Analyst. He 
had been a Lieutenant Colonel in the U.S. 
Army Air Forces. 

Einar A. Lundquist, formerly of the 
N.A.C.A., is now an Aeronautical Engi- 
neer at North American Aviation, Inc. 

Leonard M. Majewski has returned 
from active duty with the U.S. Army Air 
Forces and is presently employed in the 
Structures Branch, Bureau of Aeronautics, 
Navy Department. 

Robert L. Maxwell has joined the Ex- 
perimental Test Equipment Department 
of Wright Aeronautical Corporation as a 


R. Paul Harrington (right), Associate 
Fellow and member of the Institute’s Council, 
announces that the Polytechnic Institute of 
Brooklyn now offers advanced studies in 
Applied Mechanics leading toward the 
degree of Master of Science. 


Test Engineer. He was recently dis- 
charged from the U.S. Army Air Forces. 


Chester B. Mayforth, Jr., has become a 
Structural Design Engineer and Stress 
Analyst in the Chance Vought Aircraft 
Division of United Aircraft Corporation. 


Dale W. McKee is now a Design Engi- 
neer ‘A’ at Ryan Aeronautical Company. 
He had previously been with Bell Aircraft 
Corporation. 

Wallace D. McLaughlin has left the 
U.S. Army Air Forces and is now a Flight 
Test Analyst at North American Aviation, 
Inc. 

Leonard M. Michal, formerly of the 
Ranger-Lark Division of Fairchild Engine 
and Airplane Corporation, has joined The 
Glenn L. Martin Company as a Layout 
Designer. 

Admiral Marc A. Mitscher, former 
Commander of the United States 8th 
Fleet, has been appointed Commander in 
Chief of the Atlantic Fleet. 

Philip T. Nickson is now an Aeronau- 
tical Engineer at Raytheon Manufacturing 
Company. He had previously been asso- 
ciated with Edo Aircraft Corporation. 

John D. Peace, Jr., formerly Service 
Manager of Jack & Heintz, Inc., has been 
appointed Manager of Aero Engineering, 
Ine. 
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Wayland A. Pitman has returned from 
duty with the U.S. Navy and has joined 
the Chance Vought Aircraft Division of 
United Aircraft Corporation as a Struc- 
tures Development Engineer. 

Major Speers G. Ponder has been re- 
called to active Army duty as an Instruc- 
tor at the Air University. 

Ray W. Potthoff has left the U.S. Navy 
and is now an Engineer at the Bechtel- 
MeCone Corporation. 

Robert Rautenstrauch, formerly an 
Associate Professor at the UnfVersity of 
North Carolina, has joined the Research 
Department of United Aircraft Corpora- 
tion as an Analytical Engineer. 

Norman C. Reuel is now a Research 
Engineer at North American Aviation, 
Inc. He returns from duty with the U.S. 
Navy. 

Claude F. Riley, Jr., formerly in the U.S. 
Marine Corps, has joined the Engineering 
Staff of Bell Aircraft Corporation. 

Erest W. Robischon has become a 
Consultant on documentary matters, Air 
Documents Division, Air Technical In- 
telligence. 

Ralph O. Romaine, former Chief Test 
Pilot at MeDonnell Aircraft Corporation, 
has joined Edo Aircraft Corporation in the 
same capacity. 

Frank D. St. Hilaire has joined the 
Klectro-Mechanical Division of Lear, Inc., 
as Service Engineer. 

Arthur H. Samet has returned from 
duty with the U.S. Army Air Forces and is 
now a Stress Analyst in the Structures De- 
partment of Aeronca Aircraft Corporation. 

Donald H. Sandler has become a Sal- 
vage Engineer at Edo Aircraft Corporation. 
He had previously been in the U.S. Navy. 

Harold C. Schwan has returned from 
active duty with the U.S. Navy and has 
joined the Stress Department of North 
American Aviation, Inc. 

Donald M. Simpson has joined Fair- 
banks, Morse & Company as a Sales En- 
gineer Trainee. 

Wesley L. Smith, formerly of the Edson 
Engineering Company, has become a Proj- 
ect Engineer in charge of Scooters and 
Turret Trucks, Salsbury Motors, Ine. 

Reuben Snodgrass is now a Flight Test 
Engineer at Consolidated Vultee Aircraft 
Corporation, after completing service with 
the U.S. Marine Corps. 

Herman M. Spivack has joined North 
American Aviation, Inc., as a Research 
Analyst in the Aerophysics Laboratory. 

William E. Stinson has become a Pre- 
liminary Design Engineer at Bell Aircraft 
Corporation. He had previously been as- 
sociated with Consolidated Vultee Air- 
craft Corporation. 


Harry A. Sutton has been appointed 
Assistant to the President and Engineer- 
ing Advisor at The Ryan Aeronautical 
Company. 

John A. Szczepanik is now an Arma- 
ment Engineer at Republic Aviation Cor- 
poration. He had been with Hughes Air- 
craft Company. 

Lee P. Thompson, formerly of Aire- 
search Manufacturing Company, has 
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joined the Faculty of the A & M College 
of Texas as Associate Professor of Mechani- 
cal Engineering. 

Francis L. Thornburg, previously a 
Designer at Auburn Manufacturing Com- 
pany, has become a Design Engineer (Hy- 
drodynamies) at Consolidated Vultee Air- 
craft Corporation. 

Herbert L. Tollisen, Jr., is now an En- 
gineer at Boeing Aircraft Company. He 
returns from duty with the U.S. Navy. 

Hsue-Shen Tsien, formerly Assistant 
Professorein Aeronautics at California In- 
stitute of Technology, has been appointed 
\ssociate Professor of Aeronautical 
gineering at Massachusetts Institute of 
Technology. 

Frank J. Turbett has returned from ac- 
tive duty with the U.S. Army Air Forces 
and has joined Goodyear Aircraft Corpora- 
tion as a Senior Development Engineer. 

Harold R. Uhrich has been named Chief 
Analytical Engineer for the Aeromatic 
\ireraft Propeller Department of Koppers 
Company, Ine. He was formerly with 
Sensenich Propeller Company. 

Warren H. Underwood is now Chief 
Design and Production Engineer at Bett- 
Marr Manufacturing Company. 

Ralph H. Upson, Consulting Engineer, 
has joined the faculty of the University of 

Minnesota as a Professor. 

Ferdinand N. Van Branteghem has re- 
turned from duty with the U.S. Navy and 
is now a Junior Engineer at Boeing Air- 
craft Company. 

Nathan F. Vanderlipp, formerly of Kel- 
lett Aireraft Corporation, has been ap- 
pointed General Manager of Bellanca <Air- 
craft Corporation. 

Robert H. Verner has joined Consoli- 
dated Vultee Aireraft Corporation as a 
Stress Analyst. He had been with Fair- 
child Aireraft Division of Fairchild En- 
gine and Airplane Corporation. 


Members 


The following applicants for membership or applicants for chang 
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Lucien G. Virgile is now a Design Engi- 
neer in the Personal Planes Division of Fair- 
child Engine and Airplane Corporation. 

Quentin Wald has joined Princeton 
University as a Research Associate. He 
had previously ith United Aircraft 
Corporation 

Don L. Walter, 
Aircraft Company, | 
Chief Engineer 
Company. 

Chao-Hua Wang | 
ical Engineer, Nat Resources Com- 
mission of China 

Chi-Teh Wang | 
New York Univer 


erly with Douglas 
, ls now Assistant 
Marquardt Aircraft 


s become a Mechan- 


ned the faculty of 
Assistant Profes- 


sor of Aeronautical Engineering. He had 
been a Research Associate at Brown Uni- 
versity. 

Leo A. Weiss is Manager of the 
Instrument Depart nt of Simmonds 


Aerocessories, [ni He returns from duty 
with the U.S. Army Air 

John R. Wheelock, formerly with the 
Douglas Aircraft ‘ pany, Ine. 
a Student at Kansas St 


| orces, 


is how 


te ( ‘ollege. 


Justin H. Wirtz is now Assistant Chief 
Engineer at Taylor \viation Corpo- 


ration. He had previously been with Con- 


solidated Vultee Ai 

Charles R. Wood, Jr., is now Chief Test 
Pilot in the Helicopter Division of MeDon- 
nell Aircraft Corpor 

Edmund H. Woog | 
from the U.S. Mar 
joined Wright A 
as a Detail Layout Dr 

B. Sherman Zeliff 
in Design and Str 
Aeronautics 

Charles M. Zimney 
duty with the U.s. A 
is a Graduate Student at 
versity. 


t 4 ‘orporation. 


is been discharged 
Corps and has 

itical Corporation 
man, 

ow an Instructor 
the Academy of 


has returned from 
Air Forees and 
Purdue Uni- 


Elected 


previous grades 


have been admitted since the publication of the list in the last ie of the Review. 


Transferred to Associate Fellow Grade 


Brown, Sheldon Willis, B.S. in M.E.; 
Comdr., Bureau of Aeronautics Repre- 
sentative (Pasadena, Calif. 

Reid, Charles Thomas, Asst. to the 
President, Cal-Aero Technical Institute 
Div., Grand Central Airport Co. 

Zeitlin, Eli Arnold, B.S. in M.E.; 
Structures Engineer, The Ryan Aeronau- 
tical Co. 


Elected to MEMBER Grade 


Beakley, Wallace Morris, M.S. in Ae.b.; 
Capt., U.S. Navy. 

Beauchamp, David Neville, B.S.;  Plas- 
tics Engineer, Douglas Aircraft Co., Inc. 

Bell, Opal Kermit, Lt., Television Of- 
ficer, U.S. Navy. 


Bottorff, Orville Eugene, B.S. in M.E.; 
Project Aircraft Co., 
Inc. 

Brandon, Bertsel David, B.Ae.E.; 
Design Engineer, A 


Engineer, Douglas 


Chief 
it Service ( ‘orp. 
Briggs, Chester Arthur, 8.M. in Ae.F.; 
Comdr., Engineering nd Material Of- 
ficer on Staff of ¢ der Carrier Divi- 
sion One, U.S. Na 


Broadwell, James Eugene, M.Sc.; Capt., 


Asst. Prof. of Eng ring Thermody- 
namics, A of Technology 


Wright Field 

Burlingham, Charles Sanford, III, B.S 
in M.E.; Aeronaut Service Engineer, 
Sperry Gyroscope | Inc 

Carter, Arthur Wesley, B.S.E.; Project 
Engineer, Experi Seaplane Model 
Testing, Tank No ungley Mem. Aero 
Lab., N.A.C.A 
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Carter, Kenneth Shears, Design Spe- 
cialist, Lockheed Aircraft Corp. 

Catlin, Louis John, Standards Engineer, 
Douglas Aircraft Co., Ine. 

Cogan, Harry, B.S. in Ae.E.; 
*B,” Douglas Aircraft Co., Ine. 

Dodd, Walter Donald, Jr., B.S. in 
M.E.; Chief, Propulsive Systems Unit, 
Engineering Liaison Section, Engines ring 
Div., A.A.F. Air Matériel 

Wright Field). 

Ekstrom, Clarence Eugene, Cap- 
tain, U.S. Navy. 

Fagan, Robert Havard, M.S. in Ac.E.: 
Comdr., Head, Flight Test and Flying 
Qualities Section, Aero & Hydro Branch, 
Bureau of Aeronauties, Navy Dept. 

Farr, Alton Edwin, B.S. in 
Mechanical Controls Engineer, 
Aireraft Co., Ine. 


Designer 


Command 


M.E.: 


Doug! is 


Fischer, Leander Joseph, 
gineer, General Electric Co. 

Fogg, Richard Gregory, B.S.E.; Lt 
j.g.), U.S.N.R. 

Goen, Chester Hurston, Project Hngi- 
neer's Representative, Douglas Aircraft 
Co., Inc. 

Grimm, George G., Jr., M.S8.; Research 
Engineer, Douglas Aireraft Co., Ine. 

Hall, David Brewer, B.S.; Sr. Stress 
Analyst, The Glenn L. Martin Co. 

Hertel, Roy Sieboldt, Engineering De- 
\,”’ Douglas Aireraft Co., Ine 

Heyl, Russell George, Jr., B.S. in 
\e.E.; Sr. Project Engineer, Fisher Body 
Div., General Motors Corporation. 

Huff, Thomas Robert, A.A.; Lt. Com- 
dr., Research Expediter, Office of Re- 
search and Inventions, U.S. Navy. 


signer 


Hummel, Henry Albert, Fuselage Group 
Design Engineer, Douglas Aircraft Co., 
Inc. 

Jenney, William Whitten, M.S. in 
M.E.; Asst. Chief (Strength Weight 
Section), Douglas Aircraft Co., Ine. 

Kee, Robert Munson, B.S. in Engineer- 
ing; Design Engineer, Sikorsky Aircraft 
Div., United Aircraft Corp. 

Kiebert, Martin Peter Vlamingh, Jr., 
Comdr., Head, Pilotless Aireraft Guidance 
Section, Bureau of Aeronautics, Navy 
Dept. 

Klebanoff, Philip Samuel, B.A. in 
\ssociate Physicist, National Bureau of 
Standards. 

Kroon, Reinout Pieter, Manager 
Engineering, Gas Turbine Div., Westing- 
house Electric Corp. 

Landgraf, Fred, B.S. in M.E.; Presi- 
dent, Landgraf Helicopter Co 

Lapworth, Norman, B.A.; Super 
Mechanical Lab., Douglas Research | 
Douglas Aircraft Co., Ine. 

Malmberg, Bengt Olaf, B.Ac.I5.; Asst 
Prof. of Aeronautical Engineering, Rut 
gers University. 

Mason, E. Gilbert, Industrial Desig 
Consultant, Douglas Aireraft Co., Ini 

Maynard, Russell Hatton, B.S.; Co 


USS. Navy. 

Miller, Shirley Snow, M.S. in Ac 
Capt., Executive to Deputy and A 
Chief, Bureauof Aeronautics, Navy D 


Automatic Oscillograph recording 
—made on Kodak Recording 
Paper 697—showing the current 
and voltage changes that occurred 
when a power system failed. 


Photographic-trace oscillograms 


roupit 


get 


performance 
. 
Whenever you are studying high-speed mechanical or electrical 
phenomena’... whenever you need graphs of slight motions or weak 
currents . .. moving-mirror or cathode-ray oscillographs can help you. 

They produce photographic traces that tell you the tale of split- 
second trouble... give you many kinds of information about your 
product and service... 

They provide, for your study and measurement, clear, accurate 
photographic records... 

And with those records made on Kodak recording papers or films, 
you are assured the utmost in sensitivity, quality, and uniformity in 
your trace reproductions. 
Kodak engineers have had long experience in applying photo- 
e+. Gnorher important tunction graphic materials to all phases of oscillograph recording, and offer 
of photography their assistance in working out your problems. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division . . . Rochester 4, N. Y. odakx 
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STRIKING FORCE “PACKET” 


The Army is dedicated to the fast movement of troops, to 
lightning-like strikes*in offense and the fast deployment 


of defending forces to key positions. 


This principle is implemented by the close alliance be- 
tween land and air forces. To the Third Air Force (Troop 
Carrier Command) has gone the job of speeding the trans- 


port of airborne battle specialists. 


And to the Fairchild Packet has come a major role in 


the maneuvers that develop these techniques. 


The Packet can shift from assignment to assignment 
with ease. It tows gliders. It carries guns, trucks or light 
tanks. It transports a complement of 42 airborne infantry- 
men. It is a jump ship for a like number of paratroopers. 


And, in a few minutes, it can be transformed into a hos- 


pital plane, carrying 34 litter wounded and four attendants. 

The first plane designed specifically to carry cargo, 
with abilities typical of Fairchild design and engineering 
ingenuity, The Packet proves its versatility on duty with 
the Third Air Force. 


IN COMMERCE, TOO... 


The Packet can carry cargo no other transport can 
handle. [ts spacious, boxcar-like hold accommodates 
bulky goods. 

The hold is loaded and unloaded swiftly and with 
ease. Above all, The Packet is an efficient airplane. 
Its inherent economies are vitally necessary to profit- 
able air freight operations. For details of The Packet 
as a commnennlal “flying boxcar” write Transport 
Sales Division. 


airchild Hircratt 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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Olman, Samuel, M.S. in C.E.; Struc- 
tures Engineer, Lockheed Aircraft Corp. 

Parker, David Crawford, Jr., Chief, 
Research Laboratories, Douglas Aircraft 
Co., Inc. 

Pearson, C. C., Eastern Representative, 
Douglas Aircraft Co., Ine. 

Ponder, Speers Gordon, B.Ch.E.; Chief, 
Aerial Weapons Branch, Chemical War- 
fare Service Technical Command (Edge- 
wood Arsenal, Md.). 

Pulver, Wilfrid Augustus, M.S. in 
Ae.E.; Project Engineer, Lockheed Air- 
craft Corp. 

Risinger, Ben Weir, B.S. in M.E.; 
Engine Overhaul Engineer, Latin Ameri- 
can Div., Pan American Airways System. 

Rodrian, Leon Eugene, B.S. in M.E.; 
Stress Analyst, Douglas Aircraft Co., Inc. 

Schapiro, Leo, Ph.D.; Chief Metallur- 
gist, Douglas Aircraft Co., Inc. 

Seward, Clarence Lee, Jr., B.S.; Asst. 
Director, Airborne Equipment Div., Bu- 
reau of Aeronautics, Navy Dept. 

Standerwick, Reginald George, B.Sc.; 
Chief Engineer, Gas Turbine Div., Gen- 
eral Electric Co. 

Stanitz, John Daniel, S.M. in M.E.; 
Section Head, Aircraft Engine Research 
Lab., N.A.C.A. 

Stearns, Robert Henry, M.E.; Chief 
Draftsman, Douglas Aircraft Co., Inc. 

Stevens, Robert Munger, B.S. in Ae.E.; 
Section Head, Power Plant Design, En- 
gineering Dept., Curtiss-Wright Corp. 
(Columbus Plant). 

Stewart, Francis Samuel, M.A.; De- 
sign Engineer, Douglas Aircraft Co., Inc. 

Terry, John Haslet, M.S.; Lt. Comdr., 
Asst. Head, Instrument and Navigation 
Branch, Bureau of Aeronautics, Navy 
Dept. 

Traub, Henry Annis, B.S. in Ae.E.; 
Asst. Supervisor, Mechanical Laborato- 
ries, Douglas Aircraft Co., Inc. 

Weitzenfeld, Daniel Kehr, M.S. in 
Ae.E.; Lt. Comdr., U.S. Navy. 

Wong, Philip Richard, B.S.; Aeronau- 
tical Engineer, U.S. Naval Air Station 
(Moffett Field, Calif.). 

Woodham, Ruland Mead, M.E.; Tech- 
nical Asst. to Sherman M. Fairchild, 
Fairchild Engine and Airplane Corp. 


Transferred to MEMBER Grade 


Cofiniotis, Otis James, Structural De- 
signer, Edo Aircraft Corp. 

Dooley, James Ervin, Ae.E.; Design 
and Development Officer in Aeronautics, 
U.S. Army Air Forces. 

Luttrell, John Calhoun, B.Ae.E.; Presi- 
dent, Air Transportation Engineering and 
Management Consultants, Luttrell & 
Senior, Inc. 

Wilkins, Theodore William, Flight 
Engineer, AIR FRANCE (French Inter- 
national Airline), New York. 


Elected to Associate Member Grade 


Cox, Louis Larkin, A.B.; Asst. Vice- 
President, Union Bank of Commerce. 

Knowlton, Hugh, LL.B.; General Part- 
ner, Kuhn, Loeb & Co. 


LAS. NEWS 


Kurtz, Howard Donald, Layout De- 
signer, Douglas Aircraft Co., Inc. 

Moan, Floyd Edward, B.S.; Lt. Comdr , 
U.S. Navy. 

Nivens, Francis Audie, Asst. to the 
Administrative Engineer, Douglas Air- 
craft Co., Inc. 

Woodward, Harper, LL.B.; Counsel 
and Advisor to Laurance S. Rockefeller 
on Aviation Matters. . 


Elected to Technical Member Grade 


Breslow, Stewart Homer, B.Ae.E.; 
Test Engineer, Gas Turbine Div., West- 
inghouse Electric Corp. 

Cadungog, Victorio Villa, B.S. in 
Ae.E.; Major Detailer and Layout 
Draftsman, Republic Aviation Corp. 

Cardi, Peter Anthony, B.A.; Operation 
and Tool Planner, Lark Div., Fairchild 
Engine and Airplane Corp. 

Comenzo, Raymond John, B.E.E.; 
Research Aeronautical Engineer, Langley 
Mem. Aero. Lab., N.A.C.A. 

Cosgrove, James Kiernan, Engineer, 
Republic Aviation Corp. 

Di Franco, Dante Americo, B.S. in 
M.E.; Jr. Aerodynamicist, Bell Aircraft 
Corp. 

Heinonen, Lloyd William, B.S. in 
Ae.E.; Chief Computer-Power Plant Test 
Lab., Lockheed Aircraft Corp. 

Hinchcliff, Richard Henry, B.S.;  En- 
sign, Engineering & Facilities Officer, U.S. 
Navy. 

McGinness, John Edward, Jr., Designer, 
Anderson Greenwood Co. 

Pezl, John Frank, B.S. in Ae.E.; Asst. 
to Chief Fuselage Engineer, The Ryan 
Aeronautical Co. 

Raymond, Joseph Lawrence, B.S.; 
Aerodynamicist, Douglas Aircraft Co., 
Ine. 
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Transferred from Student to 
Technical Member 


Bates, Ray Eugene, B.S. in Ae.E.; 
Aerodynamicist, Douglas Aircraft Co., 
Inc. 

Berus, Thomas Henry, B.Ae.E.; Cata- 
pult & Arresting Gear Officer, U.S. Navy. 

Blissell, Walter Augustine, Jr., B.S.; 
Engineering Employee, Chance Vought 
Aircraft Div., United Aircraft Corp. 

Body, Lawrence Gilbert, B.S. in Ae.E.; 
Ensign, U.S.N.R. 

Carduck, Westley Philip, B.Ae.E. 

Chin, Sheung Shue, 8.B.; Jr. Aero- 
dynamicist, The Glenn L. Martin Co. 

Friedman, Irving, B.S. in Ae.E. 

Gliedman, Monroe Marvin, 8.B. in 
Ae.E.; Ensign, U.S.N.R. 

Gliedman, Richard, B.S. in Ae.E.; En- 
sign, U.S. Navy. 

Goldston, Howard Lee, B.Ae.E.; En- 
gineer, Fen-Mar Co., Inc. 

High, John Richard, B.S. in M.E.; 
Ensign, U.S.N.R. 

Kantor, Morton, B.Ae.E.; Student, New 
York University. 

Lane, Homer Preston, B.Ae.E.; Jr. 
Stress Analyst, McDonnell Aircraft Co. 

MacPherson, James Reeve, B.Sc.; 
Jr. Research Engineer, Jeffrey Manufac- 
turing Co. 

Matteson, Frederick Harold, B.Ae.E. 

Parker, Edward Ingraham, B.S.; En- 
gineer, Aerodynamics, Chance Vought 
Aircraft Div., United Aircraft Corp. 

Reed, William Benjamin, B.S.; Engi- 
neering Draftsman ‘A,’’ Consolidated 
Vultee Aircraft Corp. 

Sutton, Frederick Bentley, B.S.; Detail 
Engineer, Boeing Aircraft Co. 

Whitaker, Armold B., S.B. in Ae.E.; 
Sr. Detail Designer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Young, Roy Wheeler, Jr., B.S. in Ae.E. 


Changes of Address 


To facilitate the prompt receipt of copies of the Journal and 
Review, members and subscribers are requested to give the 


Institute 30 days’ notice of any change of address. 


Notices should be sent directly to the Institute of the 


Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 
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Of Things and People 


The time has come, as the Walrus once remarked, 
to talk of many things—‘‘of ships and shoes and sealing 
wax, and Cabbages and Kings.”’ 

The Institute of the Aeronautical Sciences is unique 
among professional societies. Its headquarters are 
appropriately housed in a beautiful building. — Its 
collections of aeronautica are the finest in the world. 
Nowhere else have so many of the important relics and 
records of the growth of aviation been assembled, 
classified, and exhibited. Few societies of any kind 
anywhere can match its physical possessions. This is 
something in which every I.A.S. member may properly 
take great pride. Such things lend a background of 
dignity and prestige to the effort in which we, as engi- 
neers, are engaged. 

For an organization, as for the individual, however, 
physical possessions must be properly evaluated. As 
a backdrop they may be entirely appropriate, but 
things, per se, must never be allowed to obstruct 
activities or obscure objectives. In the final analysis, 
the Institute of the Aeronautical Sciences is made up 
of people, not things, and the operating policies of the 
organization must be based on that simple fact. 

It is appropriate, then, in this period of postwar re- 
conversion and reorientation, to re-examine all the 
activities of the Institute and to realign them with the 
current and future needs of its members, both indi- 
vidual and industrial. It is fitting and proper for an 
organization such as ours to collect and compile the 
records of the past, if, as, and when opportunity pre- 
sents; but, as an engineering society, the Institute 
must look forward, not backward, if it is to perform its 


proper function. Its primary concern must always 
be people, not things. 

The basic mission of the I.A.S. is to facilitate, by 
all available means, the interchange of ideas for the 
advancement of the aeronautical sciences. It must 
operate an open forum in which the best engineering 
talent of the industry may thrash out and solve the 
problems that bar the way to unlimited use of the Ocean 
of Air. Of late, such problems have become so com- 
plex that they are beyond the capabilities of any single 
individual. The chances that some long-haired genius 
will one day stumble out of his attic with the answers 
in his hand are remote indeed. Solutions will come 
only from the combined thinking of many men. 

Clearly, then, the need for a live, active technical 
society for the collective consideration of the problems 
of the aeronautical sciences is greater than ever before. 
Such an association of engineers can be the anvil on 
which ideas may be forged into tools useful to carve 
our way into the unknown future. 

The Institute, through its meetings, local and na- 
tional, is a sounding board for the testing and evalua- 
tion of new ideas. Its publications provide channels 
through which its members may pass along to others 
the things that they have learned. In its libraries, re- 
searchers can find technical information essential for the 
generation of new ideas for the advancement of the 
art. The Institute is not an end in itself. It is a means 
of coordinating many related activities for the maxi- 
mui benefit of its members and for the general advance- 
ment of aviation in America. 

The Institute is richly endowed with possessions, 
but they are only a means to anend. Its main concern 
must always be with people—its members. 


Entrance, National Headquarters |.A.S., New York 


S 
hay 
21 


Vapor Lock and Pump Selection 


in Aircraft 


Fuel Systems 


ROBERT S. AMES* 
Goodyear Aircraft Corporation 


SUMMARY 


The conditions of airplane operation under which vapor lock 
will occur can be predicted with fair accuracy. The failure can 
be traced to the point in the fuel system where the absolute 
pressure is lowest and this is normally within the positive dis- 
placement pump. 

A practical example—the transfer system of the Goodyear 
F2G—‘is considered, and the contributions to system failure of 
hydraulic head, pressure drop due to flow, and pump losses are 
evaluated. It was found that test results confirmed the pre- 
diction of altitude vapor lock failures. 

The analysis emphasizes the role of the pump and the im- 
portance of its characteristic curve. By studying the charac- 
teristic curves of pumps, it can be seen that larger positive dis- 
placement pumps and line boosters will not normally provide a 
satisfactory remedy for a defective fuel system. The centrifugal 
booster, with its low inlet loss, is a more effective solution. 


Presented at the Aircraft Propulsion Meeting, I.A.S., Cleve 
land, March 21, 1946. 
* Section Head, Research and Development Department. 


INTRODUCTION 


_ IS NO ONE CURE-ALL for vapor lock in airplane 
fuel systems. As long as highly volatile fuel is 
used at high altitudes the problem will exist, but system 
failures can be predicted, and there may- be cases when 
vapor lock under extreme conditions is acceptable. 
The conditions, of course, should be beyond the prac- 
tical operating limits of the plane; but if fuel flows, 
rates of climb, and fuel temperatures are all high 
enough, any system will fail by vapor lock. Normally, 
it is only when such failures are not predicted that 
they cause trouble for manufacturer and designer, but 
a few advance computations would warn of trouble 
and would show the effect of a change in pumps. This 
paper is primarily concerned with the transfer system 
of the F2G but it should be noted that the transfer 
system of this Navy fighter contains essentially the 
same elements as the main fuel system of many com- 
mercial transports and private planes, and some 
military aircraft. The Goodyear version of the Cor- 
sair, powered by a Pratt & Whitney Wasp Major 
engine, incorporates a main fuel system with gasoline 
flow from the main tank to the engine and a transfer 
system with flow from auxiliary tanks into the main 
tank. An emergency system provides for the possi- 
bility of flow from auxiliary tanks to the engine in 
case of failure of the transfer system. 

Before analyzing any fuel system, it might be well 
to define system failure. In a system connected di- 
rectly to the engine, failure really occurs when the 


amount of vapor passing through a carburetor is too — 
great to allow proper metering of fuel and air. For 
test purposes, a 2-lbs. per sq.in. drop in engine pump 
delivery pressure is considered the maximum allowable. 
In a fuel transfer system, however, failure becomes 
harder to define unless a flow requirement is imposed, 
and loss of delivery pressure is not in itself important. 
In any case, the cause of the trouble will be vapor 
evolution and the greatest amounts of vapor will be 
evolved where the absolute pressure is lowest and/or 
the temperature highest. This is apparent from the 
curve of Fig. 1 which shows vapor-liquid ratio vs. 
temperature at different absolute pressures for aviation 
fuel. Normally, the point of lowest pressure in the 
system will be inside the positive displacement transfer 
or engine-driven pump and, in the latter case, if the 
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VAPOR LOCK AND 


pump is mounted directly on the power plant, tem- 
peratures will also be high. 


SOURCES OF PRESSURE DROPS 


Assuming that heat input to the fuel in the tank and 
in the fuel lines is kept to a minimum, and that there 
are no local hot zones through which the fuel might pass 
and simultaneously evolve large amounts of vapor, the 
problem of vapor lock reduces to a hydraulic problem 
complicated by the peculiarities of the fluid. Investiga- 
tion of the losses, or pressute drops, will reveal some- 
thing of the magnitude, distribution, and possible 
control of these pressure losses. There are three 
sources of pressure drop: (1) hydraulic head, (2) pres- 
sure drop due to flow, and (3) pump inlet loss. 

It is apparent that hydraulic head may be an aid or 
a detriment in preventing vapor lock. Usually the 
positive displacement pump is located above the level 
of the fuel in the tank because engine manufacturers 
frequently place the engine-driven pump on top of the 
engine. Hence the pump is pulling gasoline and the 
absolute pressure of the fuel at the higher level is lower 
than that of the fuel in the tank by the pressure corres- 
ponding to the difference in elevations. <A foot of fuel 
elevation is worth roughly 0.63 in. Hg, and, when drop 
tanks are used, the head loss can amount to several 
inches of mercury. 

Pressure losses due to flow can be evaluated by ordi- 
nary methods using the well-accepted plots of f (friction 
factor) vs. Reynolds Number for smooth pipe, and 
pressure losses in various fittings can be obtained from 
the C.F.R. Vapor Lock Reports.' Pigott has made a 
useful summary of the pressure drop picture in his 
paper, “Vapor Lock or Dumb Engineering,’’ and he 
has evaluated fittings on an “equivalent length of pipe” 
basis that simplifies computations.” He reduces the 
pressure loss to a single expression: 

2417 
ap = V/2L) 
For ordinary computations over the temperature range 
likely to be investigated, the variations in p:?5 and 
p> are not important, and the expression becomes: 


7.48y1-75] 


APps.i. = 


(1 + V/2L) (2) 
where d is in ft., / is in ft., vis in ft. per sec., and V/L is 
the vapor/liquid ratio at the pump, and is defined by: 
Cu. ft. per sec. (displacement-slip) 
Cu. ft. per sec. gasoline required 
cu. ft. per sec. delivery or capacity 
cu. ft. per sec. gasoline required 
i 
V/2L is used in the pressure drop equation because 
the amount of vapor at the tank is negligible and hence 
V/2 represents the average quantity of vapor. 
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The order of magnitude of this loss depends on a 
number of variables, but if the designer has selected 
tubing and hose of adequate diameter, the loss will 
not be large, especially when the amount of vapor 
being handled is small. For instance, 1,200 Ibs. per 
hour (approximately 200 gal. per hour), 1 in. diameter 
tubing, 51.8 ft. equivalent length of tubing and hose, 
and low V/L (0.12) will give a drop of only 0.493 in. 
Hg. Increasing the V/L to 2.83 (i.e., same fuel flow 
but larger pump with increased vapor handled and, 
hence, higher velocities for liquid and vapor) will show 
a computed loss of 1.15 in. Hg. Hence, the range of 
losses is likely to be smaller than might be expected 
but this does not lessen the necessity for avoiding vapor 
traps or excessive local pressure drops due to poor 
hydraulic design. 

The third loss, and frequently the major source of 
pressure drop, is the positive displacement pump. 
The pressure drop occurs beyond the inlet port and, 
hence, cannot be measured readily. The loss in pres- 
sure consists of a port loss, a centrifugal force loss, and 
a turn and skin friction loss; and the evaluation of 
these components within the pump is not normally 
the concern of the aircraft manufacturer. These losses 
have been evaluated and discussed in several papers.?~4 
The cavitation curve, however, is the concern of the 
fuel system engineer and such information is obtained 
experimentally by reducing the inlet pressure to the 
pump and measuring the flow while holding constant 
pressure drop across the pump.’ To avoid the compli- 
cation of vapor evolution, oil is used; hence the curves 
must be corrected to give values that are useful for pur- 
poses of fuel system analysis. Typical curves are 
shown in Fig. 2. The curve for the G-9 has been 
deduced from experimental data,’ while the curves 
for the G-6 and G-10 were derived from Gulf Research 
& Development Company Curve data No. 3060. 

For a pump running at capacity and full of solid 
fuel, the inlet loss runs around 5.5 to 7 in. Hg in the 
smaller pumps. However, when the pump begins to 
cavitate and vapor is being handled, the loss decreases. 
Hence, as flow failure begins, the pump automatically 
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decreases its own losses and thus prevents total flow 
failure. For a pump handling a given amount of 
vapor, a somewhat different curve is obtained which 
is one of a family of curves.4 For estimating purposes, 
the approximate curves of Fig. 2 are adequate. 


ANALYSIS OF TRANSFER SYSTEM 


The practical significance of the foregoing discussion 
can be seen by taking as an example the system used 
to transfer fuel from the drop tank to the main tank 
on the F2G. First, consider the physical layout of the 
system. This Goodyear-built Corsair-type of fighter 
uses an inverted gull-wing construction that puts the 
two drop tanks well below the transfer pump. Be 
tween the drop tank and the transfer pump, fuel takes 
a tortuous path around structural members, passing 
through a tank strainer, one l-in. 90° elbow, four 

,-in. 90° elbows, four 1-in. fitting-to-hose connectors, 
one 1|-in. tee, one */s-in. cross, other miscellaneous minor 
fittings, one solenoid valve, and 11 ft. of bullet seal 
hose. On an equivalent feet-of-hose basis, this con- 
glomeration of parts adds up to 63.5 ft. of hose! While 
traversing these fittings, the fuel is also being lifted 
1.75 ft. (drop tank almost empty). Hence, due to 
difference in elevation, there is a 5.0 in. Hg drop in 
pressure. 

Second, consider the pressure drop due to flow and 
the pump losses with different pumps at the same 
deliveries (see Table 1). The pressure drops are com 
puted from Eq. (2) (column 6, Table 1) and the pump 
losses are taken from the cavitation curves of Fig. 2 
(column 7, Table 1). Adding in the elevation drop 
(column 8), the sum of the losses can be found in 
column 9. Thus the pressure inside the pump is lower 
than the pressure in the fuel tank by the amount in 
column 9. 


1 
1 2) 3 4) 5) 6) (7) (8) 9 
De 2,500 
livery R.P.M 
Gal. Pump Capacity In. Hg Eleva- 
per ca- Pressure Pump tion 
Pump Hour) pacity Delivery V/L Drop Loss Drop In. Hg 
G-6 200 225 Bl 0.12 0.63 1.0 3.0 7.63 
G-9 200 460 2.30 1.30 0.97 1.95 3.0 5.92 
G-10 200 765 3.83 2.83 1.43 1.95 3.0 6.38 
G-6 150 225 1.50 0.50 0.44 2.42 3.0 >. SE 
G-9 150 460 3.06 2 06 0.72 1.52 3.0 5.24 
G-10 150 765 >. 01 4.01 1.07 1.76 3.0 >. 83 
G-6 100 225 2.25 1.25 0.29 1.51 3.0 4.80 
G-9 100 460 4.60 >. 60 0.50 1.18 3.0 4.68 
G-10 100 765 7.65 6.65 0.77 1.60 3.0 5.37 


Referring to Fig. 1, by assuming an airplane (tank 
altitude, a given V/L, and a given pressure drop, a 
curve of altitude and temperature is defined. For 
instance, for the G-9 at 200 gal. per hour flow, the 
V/L is 1.30 and the sum of the losses is 5.92 in. As 
sume the plane is at 10,000 ft. pressure altitude (20.58 
in. Hg). Then the pressure inside the pump will be 
20.58 in. minus 5.92 in., or 14.66in. Hg. The difference 
in V/L at the tank and in the pump of 1.30 for the two 
pressures above occurs at a temperature of 95°F. 
That is, for fresh 95°F. gasoline, the highest altitude 


that can be reached maintaining 200 gal. per hour 
transfer is 10,000 ft. Above this altitude the vapor 
evolved between the tank and the inside of the pump 
will be higher than that represented by a V/Z of 1.30 
and, hence, flow will be lower. 

Actual laboratory altitude simulation test results 
come surprisingly close to predictions based on this 
malysis. The experimental work consisted of impos 
ing a moderate rate of climb (with a vacuum pump) on 
an accurate mock-up of the transfer system, and thx 
test program was accomplished through the cooperation 
of Thompson Products, Cleveland. Different initial 
fuel temperatures were picked and the fresh gasoline 
was recirculated. Fig. 3 shows the computed (based 
on Table 1) and test limiting altitudes for different 
flows with the G-9 pump. Tests with other pumps 
gave good correlation with predictions except wher« 
the speed of the unit was appreciably different from 
the assumed 2,500 r.p.m. With higher speed, thx 

L ratio for a given flow is higher as excess vapor 
handling capacity results. The effect of change in 
speed is shown in Fig. 4. 


CONCLUSIONS 


\ number of important conclusions can be obtained 
from the foregoing discussion. 
|) For a given temperature of fuel, the altitude ol 
complete flow failure is likely to be higher in a small 
pump than in a large pump. For instance, in Fig. 2 
it can be seen that at extremely low flows the G-6 has 
lower loss than the G-9. This occurs because the 
diameter of the small pump is less and, therefore, th« 
centrifugal force for a given rotational speed is corr« 
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spondingly less. The larger pumps will handle more 
vapor (and this means more pressure drop due to flow) 
but it should be realized that no positive displacement 
pump can handle the tremendous quantities of vapor 
that are evolved when boiling begins. It should 
be noted again that the flow failure occurs when the fuel 
in the pump gives off excessive vapor and this happens 
at an altitude far below that at which fuel tank boiling 
begins. 

(2) The pump cavitation curve plays a major part 
in the vapor locking characteristics of a fuel system. 
For a given temperature of fuel, the smaller the pump 
loss the higher the fuel system can operate. It has 
been considered good design to minimize the losses 
with a sharp delivery fall-off similar to pump A of Fig. 
». However, pump B of Fig. 5 would give a higher 
altitude of total flow failure even though pump A would 
give the higher flows over most of the operative range. 
At some elevation with pump A, a small increase in 
altitude would produce a total flow failure. Pump B 
would have started to fail at a lower altitude but some 
flow would persist to a higher altitude than in the case 
of A. In any case, it is desirable to have the minimum 
pump loss at the operating condition; so that for most 
applications A is the desirable pump, assuming both 
pumps will wear equally well. Sometimes improve- 
ment in the cavitation curve can be obtained only by 
shortening the life of the pump. In such a case, a 
compromise between hydraulic and wear characteristics 
is necessary. 

(3) There will be some cases where a change to a 
larger pump will give improved results. If the required 
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flow is close to pump rating, a larger pump will give a 
higher V/L ratio. For instance, if 200 gal. per hour 
flow is required, a G-6 (rated at 200 gal. per hour, 
actually capable of about 225 gal. per hour) is likely 
to be inadequate. A G-9 (400 gal. per hour rating) 
will give considerable improvement but a G-10 (700 
gal. per hour rating) will produce only a slightly higher 
limiting altitude than the G-9. This is because the 
G-10 has approximately the same pump loss and the 
altitude gain attributable to the increase in vapor 
handling capacity will be extremely small. A higher 
speed for the G-6 would probably accomplish nearly 
the same result as a pump change. 

(4) If for a given temperature and flow the altitude 
obtainable is inadequate, there are two pdssible solu- 
tions: 

(a) Installation of a centrifugal booster. A cen- 
trifugal pump has low inlet losses and is installed at 
the bottom of the tank where there is a positive head 
of fuel. In addition, centrifugal boosters incorporate 
a vapor rejecting feature that enables them to operate 
when the fuel in the tank is boiling. A positive 
displacement pump installed as a “‘line booster’ is 
a poor solution because, while the suction side losses 
due to flow are reduced and there may be a positive 
head, the pump losses are higher than in a centrifugal 
and failure will still occur when the amount of vapor 
handled becomes excessive. The pump cannot 
reject vapor, and when boiling occurs inside the 
pump vapor lock is the result. On the main fuel 
system of the F2G (i.e., flow from main tank to 
engine) the combination of high fuel flow and high 
rate of climb made the use of a centrifugal booster 
mandatory. However, on the transfer system a 
booster was not necessary only because the tactical 
use of the airplane was such that fuel transfer could 
be accomplished during cruising flight and at low 
altitudes. 

(b) Pressurization of the tank. By pressurizing 
the tank, the fuel system effectively operates at an 
altitude below that at which the plane is flying. In 
inilitary installations the use of pressurization is 
questionable because the bullet sealing tanks will 
not close after being punctured if a pressure differ- 
ence of more than about 1 lb. per sq.in. exists. 
Some fuel systems ‘“‘get by’? because of an effective 
pressurization caused by a small vent line. That 
is, when boiling begins the vapor cannot be passed 
off through the vent as fast as it is formed, and 
hence a pressure differential is created. By the 
time this pressure differential has been eliminated, 
the more volatile elements of the fuel have boiled 
off and a fuel system failure may have been averted. 
Small vent lines are a dangerous solution and should 
be avoided. 

In the altitude simulation tests on the main fuel 
system of the F2G, a pressurization of 3.45 Ibs. per 
sq.in. resulted from the combination of maximum 
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How rubber makes flying safer, 
more comfortable, too 


pene big airplanes need more than 
a ton of rubber products to keep 
them flying. Some smaller airplanes 
may have more than fifty different 
rubber accessories, from tires to win- 
dow seals. The cut-away picture shows 
what some of these products are, and 
where they would be found in a big, 
4-motor transport. 

First, there are the products neces- 
sary for safety. 

These include the tires that must 
cushion the landings and bring the 
plane in comfortably and safely. Then, 
there are the De-Icers, made only by 
B. F. Goodrich, to break away the ice 
that forms on wings and tail surfaces 
in some flying weather. 


The electrically heated rubber shoes 
that protect propellers and other parts 
of the airplane are also important for 
safe flight in all weather. The hose, 
seals, brakes, and many other rubber 


cushioning synthetic elastic materials. 
Soundproofed cabins are attractively 
finished in decorative fire-resistant 
materials, such as B. F. Goodrich 
Koroseal upholstery and trim. 


parts are also vital to efficient flying. 

Then, there are the products that 
make flying more comfortable. 

Airline cabins are equipped with 
comfortable sponge rubber seats, 
and many of them have B. F. Goodrich 
flooring materials made of durable, 


B. F. Goodrich engineers continue to 
work with airplane designers to 
develop new products wherever rubber 
and synthetic materials may make the 
planes better, cheaper, or safer. The 
B. F. Goodrich Company, Aeronautical 
Division, Akron, Ohio. 


B.F.Goodrich 
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Aerodynamics 


Theoretical Principles of Wing-Tip 
Fins for Tailless Airplanes and Their 
Practical Application. Maurice A. 
Garbell. The relative merits of wing- 
tip fins and central vertical fins are re- 
garded in their comparative contribu- 
tion to the statie directional-stability 
derivative, the rotary damping in 
yaw, and the side-force slope of tail- 
less aircraft. A detailed analysis re- 
veals the manner and degree in which 
the lift and drag of wing-tip fins con- 
cur in producing stability and damp- 
ing. The measure in which toed-in 
fins increase the fin oe and 
the useful stable range of angles of 
sideslip are critically examined, with 
particular consideration afforded the 
drag penalty induced by this arrange- 
ment. 

The effect of wing sweepback on the 
various types of fin configurations is 
discussed. The difficulty of obtaining 
adequate fin effectiveness on wings 
without sweepback, especially if the 
fin drag constitutes a critical design 
factor, is examined. New thoughts 
are suggested which permit the attain- 
ment of higher fin effectiveness than 
heretofore achieved, at an extremely 
low drag penalty even on wings with 
no sweepback. All of the reasonings 
are substantiated by encouraging ex- 
perimental results. Journal of the 
Aeronautical Sciences, October, 1946, 
Vol. 18, No. 10, pages 525-536, 10 
illus. 

Estimating Plane Performance— 
Via Comparison Method. David B. 
Thurston. <A detailed explanation is 
given of a method of estimating the 
performance of a projected airplane 
from the known data for a plane of 
somewhat similar characteristics but 
differing in many respects. The es- 
timated figures have been shown to be 
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accurate to within approximately two 
per cent of the values subsequently 
established by flight tests. The air- 
plane of known characteristics, desig- 
nated as the “comparison plane,’’ is 
described in full and the points of dif- 
ference of the projected design are set 
forth. The present comparison is 
made for a twin-engined amphibian 
type of personal airplane similar to the 
Grumman Widgeon. 

The method of calculating the drag 
values by means of an analysis of the 
drag coefficients of the wing, the 
frontal area, the cooling drag, landing- 
gear drag, and the miscellaneous para- 
site drag is explained at length. With 
the aid of formulas, it is shown how to 
compute the maximum speed in level 
flight, rate of climb, landing speed, and 
other factors, as well as the power re- 
quired and the proper combination of 
engine and propeller. Calculations 
are carried out for determining the 
performance with both engines and 
under single-engine conditions. The 
figures are tabulated, and graphs show 
the corrections made in drag and 
power calculations and propeller char- 
acteristics. Aviation, September, 1946, 
Vol. 45, No. 9, pages 55-62, 7 illus. 
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The Lift of a Delta Wing. H. J. 
Stewart. A new method of treating 
conical-flow airfoil problems is de- 
scribed, by which the determination 
of the lift of a delta wing at supersonic 
speeds is facilitated. Using the well- 
known theory of conformal trans- 
formation, the method is applied to 
the comput: ition of the lift of a delta 
wing at a small angle of attack for a 
case in which the leading edges are in- 
side the Mach cone from the vertex. 
It is noted that the case in which the 
leading edges are outside the Mach 
cone has been solved by A. J. Puckett. 
Quarterly of Applied Mathematics, 
October, 1946, Vol. 4, No. 3, pages 
246-254, 6 illus. 

Water Gliders. C. G. W. Ebbutt. 
The use of water gliders as a means for 
preliminary aerodynamic research is 
suggested. The writer describes ex- 
periments he conducted in 1936 with 
a simple model used as a free glider 
completely submerged in water. The 
model was trimmed to glide gently 
into the stall so that changes in flow 
within the boundary layer as well as 
in depth could be observed by means 
of silk threads attached to pins stuck 
in the wing. It is stated that recorded 
results proved to be in fair agreement 
with wind-tunnel results reported at 
later dates. Flight, August 22, 1946, 
Vol. 50, No. 1965, pages 196, 197, 4 
illus. 

Linearized Supersonic Flows with 
Axial Symmetry. Wallace D. Hayes. 
It is noted that the study of spatial 
linearized supersonic flow may be 
aided by the study of some simple 
fundamental flows with axial sym- 
metry. Through the principle of 
superposition, these flows may be com- 
bined to give more general flows about 
various objects and about lifting sys- 
tems. The equations of linearized 
supersonic flow are expressed in a sys- 
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tem of conical coordinates, a theory 
for fundamental flows with axial 
symmetry is developed, and examples 
of such flows and of their combination 
by superposition are described. Quar- 
terly of Applied Mathematics, October, 
1946, Vol. 4, No. 3, pages 255-261. 
Glauert Loading of Wings with 
Discontinuities of Incidence. V. M. 
Falkner. A general solution is given 
for the problem of the calculation of 
the Glauert loading of wings with dis- 
continuities of incidence. It is ex- 
plained that the three existing varia- 
tions of the original theory—the 
Glauert solution, the Gates least- 
squares solution, and the Lotz solution, 
are not entirely satisfactory and may 


AERONAUTICAL ENGINEE 


tLING REVIEW 


involve a considerable amount. of 
labor. The solution presented divides 
the Fourier series representing the 
circulation into two parts—(a) a 
standard solution representing the 
discontinuities, which includes the 
slowly convergent part of the solution, 


and which is expressible as a precise 
infinite series dependent only upon 
the position of discontinuities along 


the span; and (b) a secondary solu- 


tion due to plan form, aspect ratio, 
slope of section lift curve, ete., which 
is the quickly convergent part of the 
solution and usually requires a termi- 
nated series of only four to six terms. 
Once the standard solution has been 
computed, the remaining work is little 
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thorough engineering gives Lamb 
Electric Motors the long, trouble- 
free operation imperative for sat- 
isfactory product performance. 
Because of this standard of de- 
pendability, Lamb Electric Motors 
are being used in more and more 


of America’s finest products. 
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more than that for the standard Glau- 
ert solution for a flat wing. It 
stated that solutions obtained by thx 
general solution with four and _ six 
terms are in excellent agreement with 
exact solutions for an elliptic wing 
with flaps and ailerons calculated by 
Lockwood Taylor’s solution, the con 
parison including circulation, down- 
wash, lift, drag, and rolling moment 
Aircraft Engineering, Septembe: 
1946, Vol. 8, No. 211, pages 290-295 
4 illus. 

Aerodynamics of Glider Flight. 
Part III. W. Z. Stepniewski. The 
previous installment of this serial 
article dealt with turning flight and 
the performance of glider controls 
(Aero Digest, February, 1946, re- 
viewed in the AERONAUTICAL 
GINEERING Review, April, 1946). 
The current installment presents : 
simple procedure for finding the span 
wise distribution of the section-left 
coefficient, which is based on Schrenk’s 
method. The procedure can be 
directly applied to a wing without a 
washout, or sweep, and to one whose 
airfoils may be considered as having 
an identical section-lift curve slope. 
Knowing the spanwise distribution of 
the section-lift coefficient, it is rela- 
tively easy to find the location of the 
wing sections where stalling begins; 
the profile drag of the wing versus the 
lift coefficient of the wing; and the 
correction factor for induced drag 
when the spanwise wing loading is 
nonelliptieal. Aero Digest, Septem- 
ber, 1946, Vol. 53, No. 3, pages 82 
84, 113, 4 illus. 

On an Extension of the von Ka4r- 
man-Tsien Method to Two-Dimen- 
sional Subsonic Flows with Circula- 
tion Around Closed Profiles. ©. ©. 
Lin. It is noted that the method for 
treating compressible flows, as de- 
veloped by Chaplygin, von Karmiin 
and Tsien, leads to a suecessful solu- 
tion of the flow pattern past solid 
bodies when the flow has no circuls- 
tion, but when the flow has a finit 
circulation the profile shapes furnished 
by that theory are not closed. Re- 
cently Bers sueceeded in obtaining 
flows with circulation around closed 
profiles but his method is stated to 
have certain disadvantages, which are 
outlined. For the engineer, the treat- 
ment has the additional inconvenience 
of involving the coneepts of Rieman- 
nian geometry. The writer presents a 
method that is stated to be simple and 
free from these disadvantages and 
does not make use of Riemannian 
geometry. It offers a freedom of 
choice permitting the avoidance of 
much unnecessary numerical labor in 
constructing flows of certain general 
types. A large number of compres- 
sible flows can be derived from a given 
incompressible flow by the present 
method without numerical integra- 
tion. Quarterly of Applied Mathe- 
matics, October, 1946, Vol. 4, No. 3 
pages 291-297. 

Experimental Determination of the 
Effects of Dihedral, Vertical-Tail 
Area, and Lift Coefficient on Lateral 
Stability and Control Characteristics. 


WARK OF 
M ot or 
« 


en- 
for 
ylu- 
olid 
ula- 
nite 
shed 
Re- 
ning 


reat- 
ence 
nanh- 
nts 
and 
and 
n of 
of 


or m 


of the 
1-T ail 
ateral 
istics. 


Marion O. McKinney, Jr. The effects 
of wide variations of dihedral, vertical- 
tail area, and lift coefficient on lateral 
stability and control and on general 
flying characteristics have been de- 
termined by flight tests of a model in 
the Langley free-flight tunnel. In 
order to vary the effective dihedral 
and directional stability of the model, 
the geometric dihedral angle was 
varied from —20° to 18°, and the 
vertical-tail area from zero to 35 per 
cent of the wing area. The tests were 
made over a range of lift coefficient 
from 0,5 to 1.8. 

The best general flight behavior was 
obtained when the effective dihedral 
angle was small (approximately 2°). 
Increasing the effective dihedral above 
2° caused the flying characteristics to 
become worse because of the reduction 
in oscillatory stability and the in- 
creased effect of adverse yawing due 
to rolling and ailerons. As the effec- 
tive dihedral was decreased to —15°, 
the model became increasingly diffi- 
cult to fly because of an increasing 
rate of spiral divergence. Increasing 
the directional stability improved the 
general flight characteristics by in- 
creasing the oscillatory stability and 
reducing the adverse yawing for 
positive effective dihedral angles, and 
by reducing the sideslipping and 
spiral instability for negative effective 
dihedral angles. Increasing the lift 
coefficient had a slightly detrimental 
effect on general flight behavior, 
particularly for low values of direc- 
tional stability. It is believed that 
the results of the tests can be inter- 
preted to indicate that an airplane 
with a wing loading less than 35 Ibs. 
per sq.ft. and with rolling and yawing 
radiuses of gyration not exceeding 0.2 
and 0.3 of the wing span, respectively, 
will have the best general flying char- 
acteristics if the effective dihedral is 
greater than zero but not so great that 
the value of the effective-dihedral 
parameter exceeds one-half the value 
of the directional-stability parameter, 
providing the value is greater than 
0.0020. National Advisory Committee 
for Aeronautics, T.N. No. 1094, July, 
1946. 

The Effects of Structural Flexibility 
of Tailplane, Elevator and Fuselage on 
Longitudinal Control and Stability. 
A. R. Collar and F. Grinsted. The 
effect of wing flexibility on the lateral 
control of aircraft has received con- 
siderable attention in the past but the 
corresponding phenomenon of the 
loss of longitudinal control due to 
tail-plane and fuselage flexibility has 
not hitherto constituted an urgent 
problem. Some years ago, certain 
tailless aircraft with swept-back wings 
were found to suffer badly from loss of 
longitudinal control (which was pro- 
vided by symmetrical movement. of 
the ailerons) due to the elastic def- 
ormation of the wings, even at mod- 
erate speeds, but until recently there 
has been no suggestion that the ortho- 
dox aircraft is subject to this trouble. 

The present report is concerned 
mainly with the effects of tail-plane 
flexibility on longitudinal control. 


AERONAUTICAL REVIEWS 


The trregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


In view of its complexity, a general 
treatment of the problem has not 


been attempted; instead, the loss of’ 


control due to tail-plane flexibility 
alone has first been considered for a 
simple case, and the effects of various 
associated parameters, such as flexural 
axis position, elevator flexibility, fuse- 
lage flexibility, taper ratio, assumed 
mode of twist, ete., are dealt with 
separately. A short study of longi- 
tudinal static stability is added. The 
principal conclusions are summarized. 
British Ministry of Aircraft Produc- 
tion, Aeronautical Research Com- 
mittee R. & M. No. 2010, British In- 
formation Services, New York, $1.20. 


29 


Air Transport, General 


Evaluating Intercity Air Traffic. 
Part I. William J. Platt. As an 
approach to the discussion, an analy- 
sis is made of measurable factors 
affecting the intercity traffic volume. 
It is noted that the intercity trip is 
the fundamental unit from which total 
air passenger traffic is built. A simple 
mathematical relationship is given, 
which, statistics indicate, will express 
the effect of population and distance 
on intercity passenger traffic. Fac- 
tors affecting traffic volume are listed 
and analyzed with the aid of statis- 
tical data and graphs. The method is 
offered as a reliable means of estimat- 
ing future air-line business and of 
justifying orders for new aircraft. Air 
Transport, September, 1946, Vol. 4, 
No. 9, pages 55-58, 4 illus. 

Status of Air Transport Industry. 
Vice Adm. Emory 8S. Land. The 
President of the Air Transport Asso- 
ciation of America outlines briefly the 
economic problems facing the air- 
transport industry and corrects some 
misunderstandings about it. The 
total assets of the domestic air lines 
are compared with those of the rail- 
roads and bus lines. The future of air 
transport is discussed. Air Trans- 
port, September, 1946, Vol. 4, No. 9, 
pages 22, 23, 2 illus. 


Airplane Descriptions 


Aero-Flight Reveals All-Metal Tan- 
dem Two-Placer. Principal charac- 
teristics are given for a new two-place, 
low-wing personal airplane being de- 
veloped by the Aero-Flight Corpora- 
tion of Buffalo, N.Y. It is reported to 
be designed for a top speed of over 175 
m.p.h. when powered by an 85-hp. 
Continental fuel-injection C-85-12J 
engine, and to have a service ceiling 
of 16,500 ft., range of 700 miles, and 
landing speed low enough for the 
plane to be used for training purposes. 
Wings and tail surfaces are of full 
cantilever construction, fuselage is of 
semimonocoque design with tandem 
seating, and the retractable tricycle 
landing gear has a_ steerable nose 
wheel. Aviation, September, 1946, 
Vol. 45, No. 9, page 83, 1 illus. 


Our 285,000-Lb. Giant. The Bris- 
tol 167 Brabazon I is reported to be 
reaching the final stage of develop- 
ment. Following a review of the 
changes made in the design, the 
writer describes the general character- 
istics, including the construction of 
the fuselage, wings, and landing gear. 
The eight Bristol Centaurus engines 
are arranged in four pairs, each engine 
driving one of the coaxial, counter- 
rotating propellers. Details are given 
about the “buried” installation of the 
power plants in the wings, the control 
equipment, the propellers, and other 
components. It is stated that the de- 
sign is adaptable to the use of turbine- 


driven propellers, with which the 
second prototype will be equipped. 
Brief tabulated specifications show 
that the airplane will have a span of 
230 ft., overall length of 177 ft., height 
over fin of 50 ft., maximum speed of 
more than 300 m.p.h. at 25,000 ft., 
and total weight of 285,000 lbs. The 
Aeroplane, July 26, 1946, Vol. 71, No. 
1835, pages 100-105, 14 illus. 


The 1,000-M.P.H. M.52. The 
Miles M.52 supersonic research air- 
craft is briefly described. It is ob- 
served that for reasons of economy 
work on this aireraft has been aban- 
doned by the British Air Ministry, 
which initiated the project 3 years 
ago. Design requirements were a 
speed of 1,000 m.p.h. at 36,000 ft. alti- 
tude, which height was to be attained 
in 1!/. min. The mock-up of the M.52 
shows that it resembles a ‘winged 
bullet.””. Most of the fuselage space is 
occupied by the special power plant 
developed by Power Jets, Limited, 
from the W. 2/700, with thrust aug- 
mentation and afterburning. Flight, 
September 12, 1946, Vol. 50, No. 
1968, page 265, 2 illus. 

Small Pusher Transport Readied 
by Baumann. A light, executive-type 
transport seating four or five is fea- 
tured by twin pusher engines mounted 
forward of the wing’s main beam at 
approximately 30 per cent of chord. 
Known as the Baumann Brigadier 
250, the plane is designed for a top 
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SIMPLIFIED LUBRICATION 
FOR DOUGLAS DC-4s 


‘vere TAS 


| 


Big Douglas DC-4, four-engine, 
four-mile-a-minute transport 
now in service on all major air- 
lines. Many of these ships are 
lubricated regularly by Sinclair. 


The new Sinclair DC-4 Lubrication Chart, based on 15 years of practical 
experience, is a major step toward simplification of aircraft lubrication. It 
enables maintenance crews to do a thorough, safe, commendable lubrication 
job on every mechanical detail of the giant DC-4’s with just four greases. 

In this way, lubricant inventory is held to a minimum...maintenance 
costs are kept appreciably lower. Ask our engineers for this useful, time-and- 


money-saving DC-4 Lubrication Chart. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AV™NUT, NEW YORK 20, N. ¥. 
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speed of 170 m.p.h., cruising speed of 
150 m.p.h. at 65 per cent throttle, land- 
ing speed of 60 m.p.h. It will have a 
gross weight of 3,300 Ibs., climb of 
1,250 ft. per min., ceiling of 18,000 ft., 
and range of 600 miles. The two 
125-hp. Continental engines will have 
forced-draft cooling induced by a ven- 
turi exhaust augmenter, and hydrau- 
lically controlled, pusher-type variable- 
speed propellers of 74-in. diameter. 
The landing gear will be an electrically 
operated tricycle type. Aviation, 
September, 1946, Vol. 45, No. 9, page 
84, 1 illus. : 

Turbine-Airscrew Trainer. A de- 
scription of the Boulton Paul P.108 
trainer states that it is to be powered 
by a gas turbine-propeller unit, and 
will be suitable for flying instruction 
by day or night; navigation, gunnery, 
and bombing training; and glider tow- 
ing. Folding wings and good vision 
from the cockpit render it suitable for 
carrier operation. The power unit 
may be either a Rolls-Royce Dart or 
an Armstrong Siddeley Mamba, driv- 
ing a constant-speed propeller, the 
thrust of which will be augmented by 
a jet exhaust. The aircraft is of all- 
metal construction. Flight, August 
22, 1946, Vol. 50, No. 1965, page 185, 
2 illus. 

Performance Specifications of 
United States Civil Aircraft. Forty- 
seven different models of personal and 
transport aircraft in current produc- 
tion by 20 manufacturers are listed in 
a mimeographed directory. The in- 
formation is compiled in uniform style 
showing the name and address of the 
manufacturer; model designation; 
power plant; weights; dimensions; 
performance, including top speed and 
cruising speed in level flight; and fuel 
capacity. The directory is expected 
to be revised periodically, as required 
by the appearance of new models or 
changes in the performance figures of 
existing models. Aircraft Industries 
Association of America, Inc. 


New British High-Speed Trainer. 
To bridge the gap between the speeds 
of the fastest present trainer planes 
and those of the new combat aircraft, 
a new trainer version of the Fairey 
Firefly reconnaissance fighter has been 
produced. It is designed to measure 
the flying ability of newly trained 
pilots and to ease their transition to 
the current powerful engines and flying 
speeds approaching 300 m.p.h. 

The Firefly trainer is substantially 
the same as the fighter aircraft that 
served with the aircraft carriers of the 
Royal Navy during the war. The 
main difference is that the second 
pilot’s seat, with pilot’s controls, has 
been placed where the observer was 
positioned in the combat version. The 
rear pilot’s seat, normally occupied by 
the instructor, has been given a raised 
position so that a clear view for take- 
off and landing is obtained and the 
instructor is given a sighting line over 
the shoulder of the student. 

With a top speed of 305 m.p.h., the 
new trainer presents the performance 
and power characteristics of a first- 
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line operational craft, having a wide 
range of speed, maneuverability aided 
by the three-position flaps, fast take- 
off, and short landing run. Its service 
ceiling is 28,000 ft.; rate of climb is 
5,000 ft. in 2 min. 35 sec., and 15,000 
{t. in 9 min. 30 sec.; range is 805 miles 
with 192 gal. of fuel; and take-off run 
against a 27-knot head wind is 350 ft. 
The plane is powered by a_ Rolls- 
Royce Griffon XII engine and Rotol 
three-blade propeller. The Fairey 
Aviation Company Ltd. 

International ‘‘Duckling’’ Personal 
Amphibian. Designed for all-round 
land-and-water, personal utility by 
sportsmen and private fliers, a new 
high-performance amphibian is being 
constructed by the International Avia- 
tion Corporation. The plane, called 
the Duckling, will be constructed of 
new light-metal alloys and plastics ex- 
cept for the engine, landing gear, and 
certain highly stressed fittings. It is 
of pusher design which, coupled with 
other features, is expected to lower the 
noise level in the cabin to that found 
in the higher-priced passenger auto- 
mobiles. Models of the airplane are 
being flight-tested by means of push- 
button, remote-control equipment de- 
veloped by the manufacturer. 
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The Duckling is designed to carry 
two passengers and baggage at a 
cruising speed in the neighborhood of 
125 m.p.h., using an economically low 
percentage of its available horsepower. 
Landing speed will be low as a result 
of a wing design that includes flaps and 
slotted ailerons’ developed during 
many years of wind-tunnel and flight- 
test work. The wing design is in- 
tended to make the plane resistant to 
stalls and spins. 


The instrument panel will offer an 
efficient grouping of instruments to 
assist In navigation. A compartment 
for a radio is available, and a battery 
and engine-driven generator provide 
power for starter, lights, radio, and 
other accessories. Because of the 
simplified design and automotive con- 
struction methods, the cost of the 
Duckling will be comparable with 
that of the more popular landplanes 
now available. International Aviation 
Corporation, Cleveland. 


Northrop Pioneer Transport. The 
new Northrop Pioneer commercial 
airplane was designed to meet the 
need for a medium-sized transport 
having large load-carrying capacity, 
ability to land and take off on small 
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The Northrop Pioneer cargo-passenger airplane. (See ‘Northrop Pioneer Transport."’) 
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fields, and economical maintenance. 
It is an all-metal, three-engined, full- 
cantilever, high-wing monoplane. Op- 
tional interior arrangements permit 
use of the craft for carrying cargo or 
passengers, or combined cargo and 
passenger loads. In addition to cargo 
and passenger doors, a nose hateh 
provides for loading merchandise such 
as piping in lengths up to 36 ft. The 
wing is of multicellular, stressed-skin 
construction, with rigid center panel 
and two tip panels. The leading edge 
of the wing is hinged, to give access 
to the controls, piping, and wires, all 
of which are routed through that 
area. Mareng fuel cells are installed 
through the front spar. Wing meas- 
urements include span, 85 ft.; root 
chord, 15 ft. 6 in.; tip chord, 8 ft. 
7 in.; area, 1,100 sq.ft.; wing load- 
ing, 22.72 Ibs. per sq.ft. Tail-group 
dimensions are span of horizontal 
stabilizer, 32 ft. 6 in.; height of ver- 
tical fin, 13 ft. 4 in. The landing gear 
is fixed, having shock struts of 10-in. 
travel. Optional power plants are 
offered, consisting of either three 
Wright 744C7BA1 engines rated at 
800 hp. each for take-off, or three 
Pratt & Whitney S3H1 (R-1340) en- 
gines rated at 600 hp. each for take-off. 
Retractable ailerons, similar to those 
used in the Northrop Black Widow 
night fighter, allow nearly full-span 
flaps. The gross weight of the air- 
plane is 25,000 Ibs.; useful load is 
10,600 Ibs.; take-off run with full load 
is 700 ft. and landing run is 750 ft.; 
range is 1,750 miles; maximum 
cruising speed at 10,000 ft. is 185 m.- 
p-h.; service ceiling is 21,000 ft.; 
and absolute ceiling with two engines 
running is 15,000 ft. Other dimen- 
sions are length, 60 ft. 7in.; fuselage 
diameter, 10 ft.; landing-gear tread, 
21 ft. 3 in., wheelbase, 35 ft. 7 in. 
Northrop Atrcraft, Inc. 


Swedish Transport and Private 
Aircraft. Illustrated booklets fur- 
nish basic specifications, descriptions, 
and performance figures for the Saab 
Scandia twin-engined transport and 
the Saab Safir single-engined private 
airplane. The Scandia is a medium- 
sized craft with capacity for 24 or 32 
passengers and baggage or cargo, 
having maximum range of 1,100 miles; 
speeds of 171 to 251 m.p.h.; service 
ceiling of 27,800 ft.; rate of climb of 
870 to 1,200 ft. per min.; operating 
weight of 19,780 lbs.; and gross weight 
of 30,000 Ibs. It is designed for use on 
routes of medium length, rather 
small airfields, and varying load con- 
ditions. Performance figures are 
based on stated conditions according 
to American Civil Air Regulations, 
with Pratt & Whitney Twin Wasp 
28D13-G engines and other equip- 
ment as specified, although other en- 
gines can be fitted. Detailed specifi- 
cations are given, as well as per- 
formance charts. 

Similar information is provided con- 
cerning the Safir personal plane for 
three passengers and baggage. It has 
a gross weight of 2,200 lbs.; cruising 
speed of 127 m.p.h.; rate of climb of 
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830 ft. per min.; and maximum range 
of 650 miles. Other specifications and 
performance data are included. Sven- 
ska Aeroplan A. B. (Saab 
Company, Linképing, Sweden. 


Popular-Priced Private Airplane. 
The Tayloreraft Ace is a new popular- 
priced, full-sized, two-passenger plane 
for private owners, which is intended 
to sell at a price comparable to the 
cost of a medium-priced automobile. 

The Ace is basically the same Tay- 
loreraft BC12-D airplane that the 
company has been manufacturing for 
several years. No changes in strue- 
tural design or equipment have been 
made. It is powered by a 65-hp. en- 
gine which gives the plane a maxi- 
mum speed of 117 m.p.h. and a cruis- 
ing speed of 100 m.p.h. It has a 
cruising range of 270 miles with fuel 
consumption of 4 gal. per hour. Ser- 
vice ceiling is 15,000 ft. and landing 
speed 38 m.p.h. It can take off with a 
full load in 350 ft. 

The new plane has side-by-side 
seating arrangement and wheel con- 
trol instead of the stick. Standard 
equipment includes metal-tipped pro- 
peller, carburetor heater, steerable 
tail wheel, self-adjusting, heavy-duty 
brakes, and dual rudder controls. 
Standard instruments include all those 
necessary for daytime flying—altim- 
eter, air-speed indicator, compass, 
oil-pressure gage, oil-temperature 
gage, and engine tachometer. Taylor- 
craft Aviation Corporation. 


Waco Aristocraft Personal Plane. 
The Waco Aristocraft is a four-place, 
high-wing, ‘“‘non-spinning’? mono- 
plane with tail-mounted propeller and 
single, coordinated control. Its wing 
span is 38 ft., length is 25 ft., and 
height is 7 ft. Sin. The fuselage is of 
tubular steel fabric-covered 
struction, and the wings, ailerons, 
horizontal stabilizer, rudders, and fins 
are all metal. Power is supplied by a 
215-hp. six-cylinder opposed Franklin 
air-cooled engine, mounted on rubber 
suspensions and havinga blower to pro- 
vide a constant flow of air over the 
cylinders. The engine is installed in 
the nose and is accessible for service 
work through cowling that opens like 
the hood of an automobile. Two 
rubber-cell ty pe fuel tanks of 60-gal. 
total capacity are mounted in the wing 
roots, feeding fuel by gravity to a fuel 
pump supplying the pressure-type 
carburetor. 

The retractable tricycle landing 
gear is a Firestone preassembled unit 
that operates by means of rubber dis- 
placement and air compression, and 
the nose wheel is steerable for ground 
handling. The Hartzell controllable- 
pitch, reversing propeller is of 84-in. 
diameter and is located at the extreme 
rear of the fuselage, connected to the 
engine by an extended shaft. It is 
reversible only when on the ground, 
the reversing control being separate 
from the pitch control and so posi- 
tioned as to guard against accidental 
use. A hydraulic pitch-control mech- 
anism can be set at a predetermined 
speed for any given flight attitude. 
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Aileron and rudder controls are com- 
bined, resulting in the elimination of 
rudder pedals restricting the 
movement of the surfaces to give 
the ‘‘nonspinning’’ characteristics. 
The elevators are the only control 
surfaces having trim tabs. Principal 
performance figures include cruising 
speed at 5,000 ft., 152 m.p.h.; landing 
and take-off speed, 65 m.p.h.; stalling 
speed, 55 m.p.h.; maximum rate of 
climb at sea level, 950 ft. per min.; 
service ceiling, 17,500 ft.; and maxi- 
mum range with 60 gal. of gasoline 
605 miles at sea level and 657 miles at 
5,000 ft. The Waco Aircraft Com- 
pany. 


Weatherly-Campbell Colt is a high- 
wing, all-metal, four-place private 
plane of monocoque construction 
The wing has compound taper with 
one degree of dihedral and is braced 
by a single strut. Mechanically op- 
erated flaps have three positions. The 
fixed landing gear has a tread of 7 ft. 
lin. Power is supplied by a 190-hp. 
Lycoming or a 185-hp. Continental 
engine, driving fixed-pitch two- 
blade propeller. Dual controls with 
a throw-over arrangement are fitted. 
General specifications include span, 
36 ft. 3 in.; length, 23 ft. 10'/. in.; 
height, 7 ft. 1 in.; wing area, 186 
sq.ft.; wing loading, 14 lbs. per sq.ft.; 
power loading, 13.7 lbs. per hp.; gross 
weight, 2,600 Ibs.; and useful load 
1,200 Ibs. Performance figures show 
cruising speed of 140 m.p.h.; top 
speed of 160 m.p.h.; rate of climb, 
1,000 ft. per min.; landing speed of 
52 m.p.h.; and range of 750 miles at 
normal cruising speed. Weatherly- 
Campbell Aircraft Company, Dallas, 
Tex. 
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The Silencing of Aircraft. \ 
Fleming. The writer observes that 
there is need for the collection of data 
concerning the noises made by modern 
aircraft and for investigations regard- 
ing methods for reducing such noises. 
He discusses appropriate methods for 
the measurement of noise and reviews 
existing knowledge. The results of 
recent work performed by the Na- 
tional Physical Laboratory in that 
field are given. The units of measure- 
ment of sound are reviewed, as well as 
ways of analyzing sounds. A section 
on the reduction of noise at the source 
investigates the noises made by pis- 
ton engines and jet engines, and ex- 
plores the sounds made by the pro- 
peller. Another source of noise in- 
vestigated is aerodynamic noise. An 
extensive section deals with sound- 
proofing and contains graphs and 
tables pertaining to soundproofing ma- 
terials and insulation. The article 
includes consideration of the design 
factors affecting the production, au- 
dibility, and lessening of noises from 
the standpoint of the occupants of the 
airplane as well as those on the ground. 
The Journal of The Royal Aeronautical 
Society, September, 1946, Vol. 50, No. 
$29, pages 639-663, 9 illus. 
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Unified Control 
Makes Flying Easier 


COORDINATED REVERSING CONTROL 
‘Each engine throttle is 
linked to its propeller re- 
verse thrust control—moved 
‘forward, forward thrust is 
obtained; or moved rear- 
ward through the idle posi- 
tion, increasing reverse 
power is applied—all in REVERSE 
one natural motion. “FULL REVERSE 


Z 
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PROPELLER SELECTOR: When 
desired, each propeller 
may be individually con- 
trolled by a separate lever 
on the Propeller Selector. 
Two separate feathering 
methods are provided for 
each propeller, with fixed 
pitch control permitting 


selection of any RPM. 
SYNCHRONIZED RPM CONTROL 


One lever controls all 
engines, keeps them 
synchronized through 
any change in power 
setting. All operating 
propellers automatically 
synchronized at any de- 
sired RPM. 


We call it Practical Engineering — the Curtiss cockpit in- 
stallation is the result of millions of hours of operation ( 


on multi-engined military aircraft and valuable sugges- CURTISS PROPELLERS selected by 


tions from top-notch airline pilots through many flight American Airlines System * TWA (Trans World Airline) » Pan American 
demonstrations and round-table discussions. World Airways * Northwest Airlines * SILA (Swedish Intercontinental 


Airlines) Air France * KNILM (Royal Netherlands Indies’ Airways) 
ALL propeller controls are at one location, designed * KLM (Royal Dutch Airline) » Aer Lingus Eoranta (Irish Air Lines) 
to be “feelable”’ and in the line of vision — no need to United Air Lines » BOAC (British Overseas Airways Corporation). 


hunt for the feathering switch or the reversing button. 


provide these modern features: 
Great care has been taken to make each movement 


natural, controlled by finger-tip pressure. One lever now Simplified contests Reliakle operation, including feathewing ot ony 
/ altitude Automatic synchronization Independent fixed pitch con- 
provides precise RPM setting of all propellers. trol Reverse thrust for positive braking and ground maneuver- 
Any or all propellers can be removed from constant ability + Unmatched durability of hollow steel blades. 
speed operation by means of the Propeller Selector, to 7 — . — ‘ 


check power output when in the air or on the ground. 

Immediate synchronization is obtained when returned to 

automatic control from any RPM or power setting. ELECTRIC 
The Propeller Selector is another practical contribu- 

tion for Curtiss —as were these outstanding features: — 


PROPELLERS 
full feathering—reversible propellers—hollow steel blades oes WRIGHT 
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~ automatic synchronization — unit construction. 
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AERONAUTICAL ENGINEERING 


You see a “Silvaire”, built by the Luscombe 
Airplane Corporation, Dallas, ‘Texas. You 
observe that the wing has an aluminum skin. 

We, at Aleoa, who have worked closely with 
the men of aviation since the days at Kitty 
Hawk, see something else. We see the beginning 
of a trend. 

Luscombe, who pioneered the all-metal 
fuselage in 1934, now pioneers the all-metal, 
aluminum wing. This trend is evident in 
many postwar designs, for these reasons: 

Aerodynamically, the all-aluminum wing is 
cleaner and faster than a fabric wing. Use 
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of aluminum in structure and skin permits 
higher factors of safety without adding 
weight. The design can be simplified . . . fewer 
parts, and production costs cut to a mini- 
mum. The owner will get a better airplane for 
less money. 

Today, Aleoa can offer you more years of 
experience and more data on aluminum for 
aircraft than can be found anywhere else. Let 
us help you. Call your nearby Alcoa office, 
or write: 

\LUMINUM ComMPANy oF AmertIca, 2142 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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Pressurization of the “Trdor I.” 
Information is given about the pres- 
surization of Great Britain’s high-al- 
titude air liner, the Avro Tudor I. 
It is explained that this aircraft was 
originally designed for pressurization, 
and, with the exception of a small 
portion of the tail fuselage, the whole 
of the cabin volume, both above and 
below the floor level, is pressurized 
to maintain an 8,000-ft. atmospheric 
condition in the cabin while the air- 
craft is flying at 25,000 ft. The heat- 
ing and ventilating system is de- 
scribed. An extensive preliminary 
investigation of small details and full- 
scale structures resulted in sufficient 
information to make major tests on a 
full-scale fuselage. A small pressure 
chamber was built up for initial tests 
to determine quantitative leakage 
through structural joints and riveted 
connections. Methods of reducing 
leakage were investigated. A dia- 
gram shows comparative leakages at 
various points. Aero Digest, Septem- 
ber, 1946, Vol. 53, No. 3, pages 80, 81, 
2 illus. 


Lessons from the 102,000-Lb. Bv 
222. An analysis is made of certain 
engineering features of the German 
Blohm und Voss 222 six-engined fly- 
ing boat, based on a study of a cap- 
tured craft of that type and on inter- 
rogation of German technicians. Al- 
though the design is said to be obso- 
lescent, offering little of interest with 
regard to the general construction, the 
control system and certain other com- 
ponents are regarded as worthy of 
study. A detailed description is given 
of the flying controls, which are stated 
to be extremely complicated but ef- 
fective. In general, the system com- 
bines manual and servo-tab operation, 
with electric motors for added power 
for the ailerons and elevators. The 
aileron, elevator, and rudder mech- 
anisms are discussed at length, with 
details concerning the patented ‘‘pad- 
dle” balance for the aileron, the trim- 
tab portions and their operation, the 
automatic pilot and its functions, and 
other control devices. Brief refer- 
ences are made to the Diesel-type 
engines, the fuel system, the auxiliary 
equipment, and the rocket-assisted 
take-off equipment. The Aeroplane, 
August 30, 1946, Vol. 71, No. 1840, 


pages 246-250, 15 illus. 


Simplifying the Airplane for the 
Private Owner. J. M. Gwinn, Jr. 
As a solution to the problem of opera- 
tional simplicity, the writer offers a 
general specification for private air- 
planes which would make maximum 
use of the conditioned reflexes ac- 
quired by driving an automobile. 
Consideration is given to the need for 
coordination and depth perception; 
the elimination of nose-down contact 
with the ground; the reduction of 
minimum cruising speed to decrease 
the need for visibility; the reduction of 
landing speed; and the lessening of 
the temptation toward carelessness. 
It is stated that instead of trying to 
mold people to fit the airplane, the at- 
tempt should be made to fit the airplane 
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to people as they are. SAE Journal, 
September, 1946, Vol. 54, No. 9, 
pages 491-502 (Transactions), 15 illus.; 
“Simplifying the Private  Plane,”’ 
by J. M. Gwinn, Jr., Air Trails, 
October, 1946, Vol. 25, No. 7, pages 
24, 25, 82, 84, 86, 87, 4 illus. 


Laminar Flow Wings for the Per- 
sonal Plane. Richard G. Naugle. 
Advantages that may be gained 
through the use of the laminar-flow 
type of wing for personal airplanes are 
considered. The basie characteristics 
of laminar-flow sections are outlined. 
Because laminar flow is a boundary- 
layer phenomenon, its nature is 
briefly reviewed. The general char- 
acteristics of laminar-flow airfoils are 
discussed, with attention to design 
and performance considerations. 
Structural, production, and mainte- 
nance problems connected with the 
application of laminar-flow wings to 
personal aircraft also are discussed. 
Western Flying, September, 1946, 
Vol. 26, No. 9, pages 16-18, 5 illus. 


Wing and Power Loadings. [Flight 
Lt. R. W. Dyrgalla. The writer de- 
scribes a method of graphical presen- 
tation for predicting aircraft perform- 
ance based on wing loading and power 
loading as a basis for succeeding caleu- 
lations, This “suggested figure of 
merit” is illustrated by charts com- 
paring the performance of numerous 
aircraft of British, American, and 
German designs, ranging from the 
Piper to high-speed fighter aircraft. 
Aeronautics, September, 1946, Vol. 
15, No. 2, pages 36, 37, 2 illus. 


An Analysis of the Main Spray 
Characteristics of Some Full-Size 
Multiengine Flying Boats. I. W. 3. 
Locke, Jr. The increasing size and 
weight of modern flying boats have 
emphasized the necessity for obtain- 
ing good water performance in new 
designs. In the past, a great deal of 
trouble has been caused by spray. 
Propellers, flaps, and tail surfaces 
have been seriously damaged by im- 
pact and spray in relatively smooth 
water, and vision through the wind- 
shield has been badly obscured by 
spray thrown up the bow in rough 
water. 

An analysis is made of available 
full-scale and model data on the 
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height of the main spray at the pro- 
peller plane of multiengined flying 
boats. It is found that with fixed ini- 
tial load coefficient and forebody- 
length coefficient, increasing the beam 
will increase the spray height at a 
slightly greater rate than would be 
expected by Froude’s law. By ad- 
justing the data to a common beam, 
a good correlation of spray height and 
forebody length/beam ratio is ob- 
tained. This correlation indicates 
that an appreciable reduction in spray 
height can be obtained by increasing 
the forebody-length coefficient. Ap- 
propriate combination of the corre- 
lations provides a design chart that 
will enable determination of the nec- 
essary hull height to keep the propel- 
lers clear of the main spray. This 
chart is specifically for multiengined 
flying boats of generally conventional 
design. National Advisory Committee 


for Aeronautics, T.N. No. 1091, July, 


1946. 


Comfort in Aircraft 


Built-In Cabin Comfort. N. D. 
Ryder. The planning of the interior 
of an airliner is discussed, with particu- 
lar attention to design features that 
will appeal to the passenger. Among 
the points considered are the design 
of doors and aisles to make for freer 
and faster flow of passengers, the im- 
provement of seats to provide greater 
comfort, the improvement of galley 
arrangements, and the use of better 
furnishings and upholstering materi- 
als. Flight, August 22, 1946, Vol. 50, 
No. 1965, pages 193-195, 197, 5 illus. 


Good Air Distribution Is Vital in 
Airplane Heating, Ventilating. Mau- 
rice Martin. Reference is made to the 
vital importance of proper air distri- 
bution in air-conditioning systems for 
aircraft. Consideration is given to 
radiation loss, its computation, and its 
effect on comfort. Methods of air 
supply and distribution are described 
and evaluated. Heating, Piping & 
Air Conditioning, September, 1946, 
Vol. 18, No. 9, pages 93-95, 1 illus. 


Control Systems 


The Lockheed Servodyne. A new 
hydraulic flying control assister known 
as the Servodyne has been added to 
the line of Lockheed hydraulic ac- 
cessories manufactured by the Auto- 
motive Products Company, Ltd., of 
England. Details are supplied about 
the design of the Servodyne, which 
differs from the conventional hydrau- 
lie jack and makes possible simplifi- 
cation of the valve mechanism. The 
“feel back,” which may be defined as 
a percentage of the operating load 
that is provided manually, can be 
varied, if necessary during operation, 
from zero to 100 per cent. Flight, 
September 5, 1946, Vol. 50, No. 1967, 
pages 252, 253, 5 illus. 


Flight Tests of Spring Tab Ailerons 
on a Spitfire. M. B. Morgan, D. F. 
Morris, and ©. F. Bethwaite. A 
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spring tab installation was designed 
andg~built for the standard Spitfire 
fabric-covered ailerons by the de Hay- 
illand Aircraft Company, Ltd. Flight 
tests of the characteristics of the 
system at the Royal Aircraft Estab- 
lishment were requested. Springs of 
various strengths were supplied and 
provision was made for alternative 
tab gearings. Only the strongest 
spring and lowest tab gearing were 
used, since even with these adequate 
lightening of the control was achieved. 
Pilots’ impressions were first obtained. 
Control-column forces to apply |; 
aileron at indicated air speeds up to 
300 m.p.h. were next measured, with 
tabs locked and tabs in operation. 
The tests were then repeated with 
various lengths of */:-in. diameter 
cord ‘‘doped”’ on the aileron trailing 
edge in order to increase the basic 
heaviness of the control. Finally, the 
results obtained were compared with 
those to be expected on theoretic 
grounds. 


Pilots’ impressions were that -the 
lateral control felt normal except that 
the ailerons were much lighter at high 
speeds; the rapid hardening up of the 
aileron control with increase of speed, 
which is such a bad feature of the fab- 
ric-covered ailerons, no longer oc- 
curred; violent use of the ailerons 
gave no snatching or vibration; and 
no slackness or ‘‘lost motion’ was felt 
when taxiing. British Ministry of 
Aircraft Production, Aeronautical Re- 
search Committee R. & M. No. 2029. 
British Information Services, New 
York, $1.20. 


Double Universal Joints. Numer- 
ous advantages are cited for double 
universal joints in such applications 
as engine controls, transmission of 
auxiliary power, operation of elevator 
flaps, landing gear, and other uses. 
Where space is limited the center sec- 
tion of a double joint can be made 
rather short, permitting installations 
where space restrictions prevent the 
use of two standard joints with con- 
necting shafts. Where parallel shafts 
are to be connected through universal 
joints and uniform rotation of the 
driven shaft is required, a Curtis 
double universal joint is reported to 
have advantages because the fork 
ends of the center section are milled 
and ground parallel so that rotational 
error is correctly compensated and 
incorrect assembly is prevented. A 
double joint eliminates the end for 
keyways or pins on the interconnect- 
ing shaft, as would be necessary with 
two single joints, simplifying the in- 
stallation problem and giving a posi- 
tive and rigid connection with fewer 
parts. 

Numerous features of the Curtis 
universal joints are outlined in a 6- 
page bulletin, and an accompanying 
folder shows universal-joint templates 
for draftsmen and engineers. Char- 
acteristics of the universal joint in- 
clude the ‘Telltale’ lock ring and a 
special oiling arrangement that pro- 
vides lubrication through internal oil 
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The Curtis double universal joint. (See 
“Double Universal Joints.’’) 


grooves. Curtis Universal Joint Com- 
pany, Inc., Springfield, Mass. 

Static Balancing. New limits for 
balancing surface controls of Douglas 
DC-4 and converted DC-4 airplanes 
are set forth in amended instructions 
for such work, as a result of altered 
tolerances in the original calculations 
and accrued weight and moment 
changes on tail control-surface com- 
ponents. The two balance stands 
used to suspend the control surfaces 
are described, and detailed instruc- 
tions follow for balancing the ailer- 
ons, elevators, and the rudder and rud- 
der tabs. Directions also are given 
for correcting the balance after repairs 
have been made to a part. Douglas 
Service, September, 1946, pages 6-8, 3 
illus. 


Electrical Equipment 


Short-Time Current Ratings for 
Aircraft Wire and Cable. B. W. 
Joneg and J. A. Scott. The results 
are reported of a series of tests on 
AN-16 and AN-8 insulated aircraft 
wires and cables, which were made to 
determine their permissible short-time 
current-carrying capacities. The 
times under consideration ranged 
from 0.01 to 1,000 see. A description 
is given of a simple but adequate elec- 
trical test, together with an accom- 
panying insulation test to determine 
what are considered permissible tran- 
sient’ temperatures. Tentative rec- 
ommendations regarding short-time 
current-carrying capacity for aircraft 
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‘able sizes AN-22 to AN-00 are made. 
Electrical Engineering, October, 1946, 
Vol. 65, No. 10, pages 644-648 (Trans- 
actions), 8 illus. 

Investigation of Porcelain Insulators 
at High Altitudes. C. V. Fields and 
C. C. Cadwell. The use of high-volt- 
age apparatus in military aircraft 
made it necessary to obtain flashover 
data on capacitor bushings at alti- 
tudes up to 50,000 ft. Some of the 
more pertinent data are presented in 
this paper, which gives a.c. and d.c. 
flashover voltages for porcelain bush- 
ings having spacings of from 5/s 
to 27/; in. from cap to ring. Tests 
were made at both normal atmos- 
pherie and reduced pressures, but no 
attempt was made to simulate the 
frosting conditions encountered in 
flying. Correlations are shown be- 
tween bushing spacings and the effect 
of pressure change. A single correc- 
tion curve for pressure changes cannot 
be used but a family of curves is re- 
quired for various spacings of insula- 
tors and electrostatic field configura- 
tion. This paper shows that the 
practical use of porcelain insulators is 
limited to altitudes and voltages well 
below maximum values proposed for 
aircraft use. It is reeommended that 
solid insulation be used in such a man- 
ner as to obtain the benefit of its 
puncture strength rather than its 
flashover at the more extreme condi- 
tions of altitude and voltage. Elec- 
trical Engineering, October, 1946, Vol. 
65, No. 10, pages 656-660 (Transac- 
tions), 9 illus. 


Engine Parts and Accessories 


Testing of Highly Loaded Sleeve 
Bearings. J. Palsulich and R. W. 
Blair. The paper describes a test pro- 
gram established by the Wright Aero- 
nautical Corporation for the evalua- 
tion of highly loaded sleeve bearings 
in laboratory rigs. The tests were 
conducted because there are no e® 
tablished criteria to act as guides in 
the development of such bearings. 
It was desired also to reduce the time 
and expense involved in testing bear- 
ings in full-scale engines. Details 
are given about the specific proper- 
ties of the bearings investigated and 
the test equipment and procedure 
used. Curves and tables record the 
test results obtained. The usefulness 
of laboratory test rigs in accelerating 
the development of new bearing ma- 
terial is emphasized. SAE Journal, 
September, 1946, Vol. 54, No. 9, pages 
481-490 (Transactions), 19 illus. 


Drop Forgings for Gas Turbine 
Application. Carl I. Schweizer. The 
different types of drop forgings re- 
quired for gas-turbine components 
are classified and discussed. Consid- 
eration is given to alloy steel forgings, 
which serve as part of the structural 
bracing and upon which the stresses 
are more or less static and fixed; 
disc-type or rotor forgings, which are 
usually formed of some special alloy 
possessing high strength at elevated 
temperatures and which are subject to 
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TORQUE REDUCED.IO A MINIMUM. 


MICROTORQUE POTENTIOMETERS 


for Remote Recording 


Solve remote control and position repeating problems by 
adapting Microtorque Potentiometers to your particular 
needs. Built like a fine watch, Microtorque Potentiometers 
convert mechanical movement into proportional electrical 
voltages without causing excessive drag in sensitive mechan- 
ical measuring systems. A simple yoke adaption to the instru- 
ment pointer makes these tiny, ultra-low torque units ideal 
for take-offs from low torque indicating instruments. Micro- 
torque Potentiometers may also be used as primary control 
elements in bridge type circuits to operate directly recorder 
controllers, recording galvanometers, oscillographs, polarized 
relays, and telemetering circuits. 


FEATURES: 


Vibration-p:oof 4 to 55 cycles up to 6 G. 
Resistance values 100 to 2500 ohms. 
Higher ranges on request. 

Input torque less than .003 oz. in. 

Power dissipation of 2 watts. 

Linearity 2% or better. 

Weight less than % ounces. 

Size 1% x 1%". 


Monutocturers of remote pressure transmitters, cont aircraft compasses 


AUTOFLIGHT INSTRUMENTS 
A Division of G. M. Gionnini & Co., Inc. 
163 EAST CALIFORNIA STREET 
PASADENA 5, CALIFORNIA 


high centrifugal stresses due to their 
speed of rotation; and blade or 
bucket forgings, also usually of special 
alloys, and subject to complex vibra- 
tory stresses as well as centrifugal 
stresses. Tables contain data on rotor 
materials in current use; blade ma- 
terials for forged buckets; and the 
usual hardness of forged buckets and 
blades. Materials and Methods, Sep- 
tember, 1946, Vol. 24, No. 3, pages 
642-645, 3 illus. 

Pressure Welding. Further notes 
on the German method of forming en- 
gine supercharger aftercooler elements 
give additional details about forming 
operations. These are based on a re- 
port of the British Intelligence Sub- 
Committee and supplement informa- 
tion published in an earlier article. 
Aircraft Production, September, 1946, 
Vol. 8, No. 95, pages 450, 451, 7 illus. 

Characteristics of Aluminum Bear- 
ings. Norman EK. Woldman. The 
physical and operating characteristics 
of both American and European types 
of aluminum-base bearing alloys for 
internal-combustion engine  applica- 
tions, including aircraft engines, are 
discussed. These alloys are compared 
with other types of bearing materials. 
An analysis is made of the advantages 
and disadvantages of different alu- 
minum alloys for specific uses. Curves 
show the relative hardness gf various 
aluminum-base bearing alloys and tin- 
base white metal at varying tempera- 
tures. The Iron Age, September 12, 
1946, Vol. 158, No. 11, pages 60-64, 3 
illus. 

A Unique Engine-Synchronism In- 
dicator for Aircraft. D. B. Pearson. 
A discussion is presented of the needs 
for aircraft-engine synchronism indi- 
cation and of the means by which it is 
obtained. It is stated that visual 
synchronism indication contributes 
appreciably to the satisfactory opera- 
tion of multi-engined aircraft.  Im- 
proved passenger and crew comfort, 
lessened vibrational stresses the 
aircraft itself, and better flight ef- 
ficiency are among these contribu- 
tions. The equipment required to in- 
dicate synchronism is described. Par- 
ticulars are given about the design 
features and operating characteristics 
of a small, lightweight synchroscope 
which is simple in construction and 
easy to maintain. Electrical Engi- 
neering, October, 1946, Vol. 65, No. 10, 
pages 650-653 (Transactions), 11 illus. 


Engines, General 


On the Steady Flow of a Gas 
Through a Tube with Heat Exchange 
or Chemical Reaction. Paul Cham- 
bré and Chia-Chiao Lin. This pape 
is concerned with a simple phenom- 
enological discussion of gaseous com- 
bustion through a tube and _ related 
phenomena involving hydrodynamic, 
thermodynamic, and chemical consid- 
erations. It is also indicated how the 
discussion can be conveniently de- 
veloped into a treatment from the 


point of view of microscopic chemical ' 


kinetics. Indeed, interesting 
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results are already obtained without 
such an extension. For instance, 
when there is no chemical reaction, 
it is found that for the range of Mach 
Numbers of flow 1/./y< _M<1 in the 
subsonic region, the temperature of 
the gas is actually decreasing while 
external heat is being added. It is 
also shown that, by continuous heat- 
ing, both subsonic flows and super- 
sonic flows will eventually approach 
the sonic state. When the system 
undergoes chemical or physiochemical 
transformations, the situation is much 
more complicated. In extreme cases, 
it is possible that the temperature of 
the mixture decreases continuously 
for all Mach Numbers while heat is 
being evolved by the transformation. 
The results apply successfully to the 
phenomenon of detonation. A gen- 
eral discussion of the propagation of 
flame front in‘a tube is then made, 
both in the region of slow burning and 
in the region of detonation. Journal 
of the Aeronautical Sciences, October, 
1946, Vol. 18, No. 10, pages 537- 
542, 2 illus. 


Experimental Jet and Piston-En- 
gine Installation. Rolls-Royce Lim- 
ited is making experimental flights 
with an Avro Lancastrian transport 
powered by two Merlin reciprocating 
engines and two Nene jet engines, 
with the twofold objective of meas- 
uring the efficiency of the jet form of 
power plant and comparing the per- 
formance of the aircraft with esti- 
mated figures. Installation of the 
Nene units in place of the two out- 
board engines has necessitated modi- 
fications to the wing, main spar, flaps, 
and ailerons. The wing spar has been 
modified to take brackets from which 
the jet engine is slung. Additional 
fuel is carried in auxiliary tanks in the 
fuselage, supplementing the standard 
fuel supply in the wing tanks, provid- 
ing a total of 2,385 gal. of paraffin and 
740 gal. of gasoline. Despite the 
higher fuel consumption of the jet 
engines at the altitudes of the tests, 
the still-air range is 800 miles when the 
Nene engines are used alone. It is re- 
ported that the handling qualities are 
not materially different from those of 
the normal Lancastrian, and the 
noise and vibration are substantially 
reduced when flying on the jet en- 
gines. Speed is stated to be consider- 
ably improved with the piston-jet en- 
gine combination, altitude is main- 
tained easily when using three en- 
gines so that idling and restarting 
tests can be made, and the airplane 
has been flown with one Nene engine 


only in operation. Rolls-Royce Lim-° 


ited, Derby, England. 


Engines, Gas Turbine 


Precision Sheet-Metal Work. Sheet- 
metal practice followed by Joseph 
Lucas (Burnley), Ltd., in the fabrica- 
tion of parts for aircraft gas turbines is 
reviewed, and some of the tooling 
equipment used in the manufacture 
of combustion chambers is described. 
It is explained that much of the sheet 
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metal used in the gas-turbine type of 
power unit must withstand high op- 
erating temperatures and many of the 
parts must be made to tolerances that 
are extremely small for this class of 
work. Details are given about the 
manufacture of the combustion and 
exhaust systems. The article ex- 
plains how X-ray inspection and metal- 
lographic examination of the welded 
joints aided the development of satis- 
factory welding sequences and tech- 
niques. Consecutive stages in the 
assembly of the swirl-vane unit and 
the flame tube are described at 
length. Aircraft Production, Septem- 
ber, 1946, Vol. 8, No. 95, pages 414- 
423, 28 illus. 


Optional—Jet or Propeller. Wil- 
liam Ehlers. A consideration of the 
question of how to utilize the jet en- 
gine with its advantages of speed and 
silent operation, and at the same time 
provide the maximum in safety during 
take-off and landing furnished by the 
propeller because of the additional 
thrust it provides under these condi- 
tions. It is stated that a combination 
of both types of propulsion would seem 
to be the solution. Reference is made 
to a plane powered by a reciprocating 
engine driving a propeller and a turbo- 
jet engine, and to a plane in which pro- 
peller propulsion and jet propulsion 
are provided by two separate gas tur- 
bines. Objections to these combina- 
tions are added weight and also 
greater fuel consumption in the case 
of the latter arrangement. As a 
solution to the problem it ts suggested 
that a gas-turbine-propeller power 
plant be modified so that it can per- 
form as a straight jet also, and that it 
be provided with a means for uncou- 
pling the propeller from and recoupling 
it to the engine while the airplane is 
in flight. A proposed means of ac- 
complishing the uncoupling and cou- 
pling action is described and _ illus- 
trated. A schematic diagram of the 
electrical circuits for controlling the 
device also is shown. Aero Digest, 
September, 1946, Vol. 53, No. 3, 
pages 74-76, 4 illus. 


Gas Turbines and Aircraft. F. W. 
Godsey, Jr. It is pointed out that 
recent significant improvements in 
gas-turbine components have yielded 
unusually high jet-engine efficiency 
under partial thrust operation. The 
relationship between cycle tempera- 
ture and overall jet-engine efficiency is 
reviewed in the light of these develop- 
ments. The writer considers the gen- 
eral factors influencing the use of tur- 
bine jet engines and turbines geared 
to propellers, and indicates the effects 
of these factors upon the performance 
characteristics of airplanes. The re- 
mainder of the paper is devoted to a 
restatement of material contained in a 
previous paper, ‘The Place of the Gas 
Turbine in Aviation,’ written jointly 
by the writer and C. D. Flagle of the 
Aviation Gas Turbine Division of 
Westinghouse Electric Corporation. 
SAE Journal, September, 1946, Vol. 
54, No. 9, pages 458-465 (Transac- 
tions), 16 illus. 
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Gas-Turbine Development. A two- 
part serial article by Rolls-Royce 
Limited, Derby, reviews the develop- 
ment of Rolls-Royce gas turbine 
models. Design details are described, 
and performance characteristics are 
discussed and illustrated with charts. 
The article provides a graphic picture 
of Rolls-Royce activities in the gas- 
turbine field, which started in 1940 
when the design for the first Rolls- 
Royce internal-combustion turbine 
was approved. Illustrations reveal 
outstanding design features of the 
Welland, Derwent, and Nene models. 
Engineering, September 6, 1946, Vol. 
162, pages 224—226, 9 illus.; Septem- 
ber 13, 1946, Vol. 162, pages 247-249. 

Welding Jet Engine Parts. W. J. 
Campbell. Some of the difficulties 
that had to be overcome in the welding 
of stainless-steel parts for aircraft gas 
turbines are outlined. The procedure 
and fixtures employed in welding In- 
conel and Type 347 stainless-steel 
parts are described. Particulars are 
given about methods of overcoming 
crater cracking and cracking caused 
by clamping. Data on surface prepara- 
tion and welding-machine settings 
are included. The Iron Age, Septem- 
ber 5, 1946, Vol. 158, No. 10, pages 
46-49, 8 illus. 


Aircraft Gas Turbines with Centrifu- 
gal Compressors. R. S. Hall. The 
belief is expressed that further im- 
provements in the form of increased 
flow and pressure ratio for gas tur- 
bines with centrifugal compressors 
will bring an improvement in effi- 
ciency, that objective being more im- 
portant in gas turbines than in air- 
craft superchargers. As an aid to the 
realization of this aim, a method is 
presented for determining approxi- 
mate gas-turbine performance under 
various operating conditions. Among 
the illustrations are performance 
graphs for a jet engine and a pro- 
peller-drive gas turbine. SAE Jour- 
nal, September, 1946, Vol. 54, No. 9, 
pages 476-480 (Transactions), 6 illus. 


The Bristol Theseus I. Further 
details about the Bristol Theseus I 
gas turbine-propeller engine are pre- 
sented by the writer following a visit 
to the plant of the Bristol Aeroplane 
Company, Ltd., together with a re- 
port of the progress that has been 
made in the development of that 
power plant. It is stated that a 100- 
hour endurance test recently was com- 
pleted and the engine is now being 
prepared for flight testing in an Avro 
Lincoln in which two outboard power 
plants will be Theseus units. The 
Theseus has an axial-centrifugal com- 
pressor, driven by the first two tur- 
bine stages. The third turbine stage 
drives the propeller through an epi- 
cyclic reduction gear. Heat from the 
exhaust gases is transferred to the air, 
leaving the compressors by a _ heat 
exchanger inside the triangulated en- 
gine mounting. The residual gases 
form additional jet thrust. Design 
considerations in the development of 
the power plant are outlined, and par- 
ticulars are given about the construc- 
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tion, including the turbines, auxili- 
aries and the reduction-ge4r assembly. 
Some dimensions and performance 
data are included. The Aeroplane, 
September 13, 1946, Vol. 71, No. 1842, 
pages 307-309, 6 illus. 

Design and Construction of Ger- 
man 109-011 A-O Turbo-Jet. <A 
brief description of the design and 
construction of a German gas tur- 
bine that was nearing the production 
stage at the end of the war is based 
on translations of captured German 
documents by the Air Matériel Com- 
mand. The engine, known in this 
country as the Heinkel-Hirth 011, 
combines the centrifugal and axial- 
flow types of compressor. In the an- 
nular combustion chamber the air is 
divided into two flows, most of it 
going through two rows of vanes to 
the mixing chamber, while a small 
portion goes into the head piece for 
mixture preparation and combustion. 
Fuel is fed into the combustion cham- 
ber by 16 injection nozzles and is ig- 
nited by four special spark plugs. 
The two-stage turbine and the nozzles 
are cooled by air bled from the com- 


pressor. Other parts of the unit are 
described, including the tail cone, 
bearings, accessories, and fuel and 


lubrication systems, and the princi- 
pal specifications are tabulated. Avi- 
ation, September, 1946, Vol. 45, No. 
9, pages 63, 64, 2 illus. 


BMW-003 Turbo-Jet Engine Com- 
pared with the Jumo 004. W. G. 
Lundquist and R. W. Cole. The per- 
formance characteristics of the Ger- 
man BMW-003 and Jumo 004 engines 
are studied as complete units, as 
well as the characteristics of their 
principal parts. The paper is not the 
result of experimental determinations 
in the United States but is rather a 
résumé of data obtained from German 
sources. The discussion is divided 
into sections dealing with the per- 
formance of the complete machine; 
compressor performance; combustion- 
chamber performance; turbine per- 
formance; and miscellaneous operat- 
ing characteristics. It is noted that 
although the two engines analyzed 
were not of the most advanced design, 
they were production models and a 
study of the voluminous data avail- 
able in captured German documents 
will be helpful to American designers 
in avoiding some of the less obvious 
difficulties in creating these so-called 
simple machines. SAK Journal, Sep- 
tember, 1946, Vol. 54, No. 9, pages 
503-510 (Transactions), 15 illus. 


Engines, Ram-Jet 


Supersonic Ram Jet Engine. Wil- 
bur Goss, Thomas Davis, and R. B. 
Roberts. The fundamentals of the 
ram-jet engine are set forth in an 
article by three members of the 
staff of the Applied Physics Labora- 
tory at Johns Hopkins University. 
Comments by one of the writers on 
certain thermodynamic aspects of 
the discussion are presented in an 
accompanying section. An_ illustra- 
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tion shows the three principal parts of 
the ram-jet, that is the diffuser, com- 
bustion chamber, and exhaust nozzle. 
The functions of these components 
are explained. Three types of diffus- 
ers that can be used to obtain desired 
recovery pressure are described. 

Consideration is given to the forma- 
tion of the shock wave and to methods 
of controlling the shock-wave position 
in order to obtain the isotropic com- 
pression necessary at air speeds higher 
than twice the velocity of sound. 
It is stated that the basic difficulty in 
research work on ram-jets is that they 
cannot be tested statically. Either 
the ram-jet must be moved through 
the air as in free flight or the air 
must be moved past the ram-jet as in 
a wind tunnel. Since the most prom- 
ising region for operation is at veloci- 
ties in excess of that of sound, either of 
the two tasks poses formidable technical 
problems. A description is given of 
several ways of assaying the performance 
of ram-jet engines where the necessary 
facilities are available. Awtomotive and 
Aviation Industries, September 15, 
1946, Vol. 95, No. 6, pages 34-37, 67, 
68, 4 illus. 


Engines, Reciprocating 


The Piston Engine. C. D. Soltz. 
Recent developments in aircraft 
power-plant design are reviewed ‘with 
regard to the place of the reciprocat- 
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ing engine in the future. Although the 
writer concedes that the newer types, 
such as gas turbines and jet units, 
have opened immeasurable possibili- 
ties for extremely high speeds and 
great altitudes, he expresses the be- 
lief that in the range up to 1,500 hp. 
and 10,000 ft. the piston engine will 
continue to serve satisfactorily and 
will be worthy of further develop- 
ment. He suggests that piston en- 
gines of 1,000 to 1,500 hp. can be kept 
to a weight ratio of 0.7 lb. per hp. as 
a result of wartime progress in re- 
search, and that similar ratios are pos- 
sible in designs of lower power. After 
a survey of the available materials, 
lubricants, and fuels, and of the possi- 
bilities of improvement in those lines, 
he suggests that instead of striving 
for new designs it would be well to 
adapt proved forms and units to the 
desired sizes and weights. As an 
example he proposes the ‘halving’ 
of such established engines as the 
Rolls-Royce Merlin and the Bristol 
Centaurus or Hercules, making a 
straight-six liquid-cooled in-line en- 
gine, and a seven-cylinder air-cooled 
radial, respectively, of about half the 
power output of the existing units, 
using available parts wherever pos- 
sible. Additional remarks concern 
improved superchargers, fuel-injec- 
tion systems, cowling, and other com- 
ponents, for an engine with high over- 
all efficiency at a minimum of labor 
and cost. Flight, August 29, 1946, 
Vol. 50, No. 1966, pages 228-229, 
illus. 


Use of Ether as Ignition Agent. 
Lt. R. J.. Bender. Details of a Ger- 
man invention for the elimination of 
the spark plugs in gasoline aircraft 
engines are set forth in an article 
based on information obtained by the 
Combined Intelligence Objectives 
Committee as a result of questioning 
German engineers. Ignition is pro- 
duced by spraying into the combus- 
tion chamber at the right moment of 
the compression stroke a liquid that 
will spontaneously ignite at the tem- 
perature in the cylinder and thus ig- 
nite the combustible charge. Desig- 
nated as the “Ring Process,” it uses 
an ignition liquid called ‘“R-Fluid,” 
which is an ether. The process was 
developed to overcome ignition diffi- 
culties at high altitudes. The proper- 
ties of R-fluid are compared with those 
of aviation gasoline. It is stated that 
the process reduces detonation. The 
timing of the injection of the fluid 
is discussed. Engine tests, including 
flight tests, using the Ring process 
are described. Automotive and Avi- 
ation Industries, September 1, 1946, 
Vol. 95, No. 5, pages 40-42, 74-76, 6 
illus. 


Piston-Grinding Machine. A brief 
article describes a machine for grind- 
ing the pistons of internal-combustion 
engines, which has been developed by 
Messrs. Arthur Scrivener, Limited, 
Birmingham, England. The device 
will handle pistons having a maximum 
diameter of 6 in. and a maximum 
length, below the lowest ring grooves, 
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IT 1S LARGELY in experimental and engineering work that the future lies 


for any industry intent on growing. And when such work unduly burdens the cost sheets of the individual 
company, there is always to be had the consultative services of the specialist. This is one of the reasons 
for the recent expansion of Kollsman’s experimental and research engineering divisions. Exploring 
the unknown and trying the untried has kept Kollsman at the forefront of the aviation instrument field 
for twenty years. Its present researches and developments cover a wide field, including optics, elec- 


tronics, electrics, and manometrics and their application not only in instrumentation but also in control. 
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of 6 in., and will grind them with an 
oval cross section and a taper in the 
axial direction. Engineering, August 
23, 1946, Vol. 162, No. 4206, page 
186, 3 illus. 


High-Altitude Flight Cooling Inves- 
tigation of a Radial Air-Cooled En- 
gine. Eugene J. Manganiello, Mi- 
chael F. Valerino, and E. Barton Bell. 
An investigation of the cooling of an 
18-cylinder, twin-row, radial  air- 
cooled engine in a high-performance 
pursuit airplane has been conducted 
for variable engine and flight condi- 
tions at altitudes ranging from 5,000 
to 35,000 ft. in order to provide a basis 
for predicting high-altitude cooling 
performance from sea-level or low- 
altitude test results. 

The engine-cooling data obtained 
are analyzed by the usual N.A.C.A. 
cooling-correlation method wherein 
¢ylinder-head and barrel temperatures 
are related to the pertinent engine 
and cooling-air variables. A theo- 
retic analysis is made of the effect on 
engine cooling of the change of den- 
sity of the cooling air across the en- 
gine (the compressibility effect), 
which becomes of increasing impor- 
tance as altitude is increased. Good 
agreement was obtained between the 
results of the theoretic analysis and 
the test data. It was found that the 
use of the cooling-air exit density in 
the N.A.C.A. cooling-correlation equa- 
tion is a sufficiently accurate ap- 
proximation of the compressibility 
effect to give satisfactory correlation 
of the cooling data over the altitude 
range tested. It was also found that 
a sea-level or low-altitude correlation 
based on entrance density gives fairly 
accurate cooling predictions up to an 
altitude of 20,000 ft. National Advisory 
Committee for Aeronautics, T.N. No. 
1089, August, 1946. 


Flight Investigation of the Cooling 
Characteristics of a Two-Row Radial 
Engine Installation. Part I: Cool- 
ing Correlation. E. Barton Bell, 
James E. Morgan, John H. Disher, 
and Jack R. Mercer. Flight tests 
have been conducted to determine 
the cooling characteristics of a two- 
row radial engine at altitude in a 
twin-engined airplane, and to inves- 
tigate the accuracy with which low- 
altitude cooling-correlation equations 
can be used for making cooling pre- 
dictions at higher altitudes. The 
test engine was operated over a wide 
range of conditions in level flight at 
density altitudes of 5,000 and 20,000 
ft. 

Satisfactory correlation of the cool- 
ing variables was obtained at both 
altitudes by the N.A.C.A. cooling- 
correlation method. By use of cor- 
relation equations developed for spe- 
cific altitudes, average engine tem- 
peratures could generally be predicted 
to within +5°F. When tempera- 
tures at an altitude of 20,000 ft. were 
predicted by correlation equations es- 
tablished at 5,000 ft., they were us- 
ually within —10°F. of the actual 
measured value. Slightly more ac- 
curate results were obtained when the 
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equations were based on the density 
of cooling air at the rear of the engine 
than when they were based on aver- 
age or front densities; however, the 
difference was small for the range of 
altitudes encountered. 

A relatively simple procedure is 
followed in this report, which may be 
used to evaluate the cooling perfor- 
mance of any conventional air-cooled 
power-plant installation and to deter- 
mine the optimum conditions of oper- 
ation for satisfactory cooling and 
maximum range. National Advisory 
Committee for Aeronautics, T.N. No. 
1092, July, 1946. 


New Jacobs Engines. Two new 
lines of Jacobs opposed engines are 


offered in sizes of 100 hp. and 165 hp., 


both liquid cooled and air cooled. 
The liquid-cooled models are reported 
to be the first of their kind to be de- 
signed and built in this country. 
These engines have been developed 
to afford larger unit power plants for 
light-plane installation. The liquid 
cooled series meets the need for sub- 
merged power-plant installations in 
amphibian and pusher-type aircraft. 
A long projecting nose case permits 
curving of the cowl directly from the 
propeller hub. All cooling and com- 
bustion air for either type of engine 
will be drawn through the single 
opening below and back of the pro- 
peller. The radiator for the liquid- 
cooled models may be located at re- 
mote points without interfering with 
plane structure or streamlining. 
Air-cooled Jacobs opposed engines 
employ reverse cooling. Air from the 
central opening below the line of cyl- 
inder banks is directed over the for- 
ward cylinder wall, across the top and 
around the manifold pipes, and down 
to the other side. The partially 
heated air will therefore serve to warm 
the air in the intake manifold, im- 
prove combustion, and increase power 
output. Both types will offer fuel in- 
jection. Liquid-cooled power plants 
are designed to employ high-velocity, 
negative-drag radiators in which the 
expansion of cooling air in the radiator 
tunnel adds a thrust effect. The 
radiator and its tunnel housing can be 
located either adjacent to the engine 
or remotely in fuselage underbody or 
wing. The coolant specified is ethyl- 
ene glycol. Complete construction 
details of the new engines have not 
yet been revealed but company en- 
gineers state that basic design and 
parts, such as nose case, front and 
rear cases, crankshaft, valve mech- 
anism, and connecting rods, will be 
identical in both air-cooled and liquid- 
cooled models. Displacement of the 
100-hp. four-cylinder engines is 240 
cu.in., while the 165-hp. six-cylinder 
engine has a 360 cu.in. displacement. 
Jacobs Aircraft Engine Company. 


Improved Double Wasp Engines. 
The new Pratt & Whitney “CA” 
Double Wasp engine is being used to 
power the four-engined Douglas DC- 
6, the twin-engined Martin Models 
2-0-2 and 3-0-3, and the twin-engined 
Consolidated Vultee Model 240. The 
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engine is reported to have received an 
approved-type certificate from the 
C.A.A. for the use of water injection 
to provide additional power in com- 
mercial operations. Provision is 
made in all “CA” series engines for 
the use of water injection, if desired, 
to deliver 2,400 hp. for take-off. 

The dry weight of the new engines, 
from 2,327 to 2,360 lbs., puts them in 
the 1-lb. per hp. class. The weight 
includes such standard equipment as 
the carburetor, carburetor air screen, 
radio-shielded ignition system, spark 
plugs, pressure-type cooling deflectors, 
primer tubing and distributor, torque- 
meter, and provision for a feather- 
ing and _ reversible-pitch hydraulic 
propeller. 

There are four models of the “CA” 
engine now available for commercial 
applications, all with single-stage, 
built-in superchargers. Two models, 
the CA3 and the CA5, have single- 
speed superchargers, suitable for low- 
altitude air-transport operations or 
for use with an exhaust-driven super- 
charger for extreme altitudes. The 
other two models, the CA15 and the 
CA17, have two-speed supercharger 
drives for effective operation at alti- 
tudes up to more than 20,000 ft. The 
CA15 model has approved ratings for 
take-offs using the high-speed drive, 
for operation from airports situated 
at high altitudes. Pratt & Whitney 
Aircraft Division of United Aircraft 
Corporation. 


Flight Testing and Performance 


The Reduction of Flight-Test Per- 
formance Data to Standard Air Con- 
ditions by the Temperature Altitude 
Method. J. G. Beerer. Analysis of 
flight performance results on modern 
high-speed airplanes has shown that 
currently used methods for the correc- 
tion of observed performance to stand- 
ard air conditions are inadequate. 
Present methods have been derived 
on the assumption that the com- 
pressibility of air is negligible, and 
therefore unsatisfactory results have 
been obtained in applying such meth- 
ods to airplanes flying at Mach 
Numbers of approximately 0.6 and 
above. 

A new method for the reduction of 
observed flight data is suggested, in 
which allowance is made for Mach 
Number effects on the aerodynamic 
characteristics of the airplane and pro- 
peller and on the thermodynamic 
characteristics of the engine. This 
new method is called the ‘‘tempera- 
ture altitude” method, since the ob- 
served performance is corrected for 
the deviation in atmospheric pressure 
from the standard pressure corre- 
sponding to the observed air temper- 
ature. The method is applicable to 
airplanes driven by Otto cycle engines 
and propellers, by gas-turbine engines 
and propellers, by gas-turbine jet 
propulsion engines, and by combina- 
tions of these types of engines. Al- 
though intended principally for high- 
speed airplanes, the method is appli- 


AERONAUTICAL ENGIN 


Because they provide proven 
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vital fluid-conveying lines from 
shock and vibration, provide 
flexibility for brake mechanism 
and hydraulic lines. Write to 
Barco Manufacturing Co., Not 
Inc., Aircraft Products Divi- 
sion, 1826 Winnemac Avenue, 
Chicago 40, Illinois. 
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cable to airplanes of all speed classes 
from low Mach Numbers up to and 
including supersonic flight  veloci- 
ties. 

The analysis and proof of the tem- 
perature altitude method are some- 
what lengthy, but the routine appli- 
cation of the method to the reduction 
of observed flight data is of extreme 
simplicity. Use of the method should 
result in improved correlation of high- 
speed flight performance data. Jour- 
nal of the Aeronautical Sciences, Oc- 
tober, 1946, Vol. 138, No. 10, pages 
543-555, 10 illus. 


Fuels 


Fuel Sensitivity and Engine Se- 
verity in Aircraft Engines. 3S. D. 
Heron. The relation of engine sever- 
ity and fuel sensitivity is discussed, 
with the indication that in ‘severe’ 
engines having high temperatures of 
cylinder and mixture there are no 
“superfuels” and that the maximum 
lean-performance index number is 
about 100 in such engines using fuel 
without lead and about 150 with 4 
cu.em. of lead, whereas in ‘mild’ 
engines performance index numbers 
of 200 to 300 are possible with 4 cu.em. 
of lead. Virtually all of the less than 
300 possible hydrocarbons within the 
aviation-gasoline boiling range (ole- 
fins excluded) have been tested for 
performance number and evaluated 
for temperature sensitivity, accord- 
ing to the writer. He states that 
this program has been sufficient to 
show that there are no grounds for the 
hopes of engine builders and users for 
superfuels greatly superior to present 
types under still more severe engine 
conditions than those now in use. It 
is concluded that a decision should be 
made soon in choosing between the 
“severe” or “mild” engine so that fuel 
producers may be guided in the man- 
ufacture of appropriate gasolines. 
SAE Journal, September, 1946, Vol. 
54, No. 9, pages 511, 512 (Transac- 
tions). 


Hydraulic Equipment 


Investigation of Flow in a Centrif- 
ugal Pump. Karl Fischer. Trans- 
lation of “Untersuchung der Strémung 
in einer Zentrifugal-Pumpe,” Mzit- 
teilungen des Hydraulischen Instituts 
der Technischen Hochschule, Miinchen, 
No. 4, 1931. The investigation of 
the flow in a centrifugal pump indi- 
cated that the flow patterns in fric- 
tional fluid are fundamentally different 
from those in frictionless fluid. In par- 
ticular, the dead air space adhering to 
the section side undoubtedly causes a 
reduction of the theoretically possible 
delivery head. 

The velocity distribution over a 
parallel circle is also subjected to a 
noticeable change as a result ofgthe 
incomplete filling of the passages. 
The relative velocity on the pressure 
side of the vane, which for passages 
completely filled with active flow 
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would differ little from zero even at 
comparatively lower than normal de- 
livery volume, is increased, so that no 
rapid reverse flow occurs on the pres- 
sure side of the vane even for smaller 
delivery volume. It was established, 
further, that the flow ceases to be 
stationary for small quantities of 
water. The inflow to the impeller 
san be regarded as radial for the oper- 
ating range in question. The veloc- 
ity triangles at the exit are subjected 
to a significant alteration in shape as 
a result of the increased peripheral 
velocity, which may be of particular 
importance in the determination of 
the guide vane entrance angle. Na- 
tional Advisory Committee for Aero- 
nautics, T.M. No. 1089, July, 
1946. 


Instruments, General 


Capacitance Fuel-Gaging System. 
The Edison Liquid-Quantity Gaging 
System, comprising capacitance ele- 
ments in the tank, a transmitter, and 
an indicator, measures mass rather 
than volume. Its readings are inde- 
pendent of temperature and can be 
made accurately, regardless of the 
attitude or altitude of the airplane. 
The electrical capacity of the tank 
elements varies with the relative pro- 
portion of the liquid and the air be- 
tween the plates. 


The transmitter, which operates 
by means of a vacuum tube, supplies 
the driving energy for the system and 
completes the capacitance bridge. No 
hazard is created becatise only mi- 
crocurrents at radio frequency enter 
the tank elements. The indicator 
continuously compares the tank ¢a- 
pacitance with a standard condenser. 
The angular deflection of the indicator 
is proportional to the ratio of the two 
capacities and is unaffected by nor- 
mal changes in voltage, amplitude, 
or frequency. Single or dual indica- 
tors are of the Edison moving-magnet 
ratio type, with 120° dials having the 
scale spread out in the lower portion 
to permit greater linear separation at 
the lower end where greatest reading 
accuracy is desirable. Thomas A. 
Edison, Inc., Instrument Division, 
West Orange, N.J. 
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Instruments, Flight 


The Effect on the Sperry Directional 
Gyro in Turning. Rossello Rosselli 
Del Turco. Translation of ‘Il Com- 
portamento del Giroscopio Dire- 
zionale Tipo Sperry in Virata,” Atti 
di Guidonia, No. 18, October 10, 1939. 
The report is concerned with an ana- 
lytical treatment of the effects on the 
indication of the directional gyro of 
the transverse inclination of an air- 
plane in a turn. It is found that the 
extreme inclinations, which the air- 
plane must necessarily assume for a 
correct turn in the approaches ex- 
ecuted at high speed and_ small 
radius of curvature, severely affect 
the indications of the instrument 
during such maneuvers. National 
Advisory Committee for Aeronautics, 
T.M. No. 1091, August, 1946. 


Maintenance 


Metering the Mixture at Dinner 
Key. William Frey. Based on a 
trip through the accessory shop of 
Pan American Airways overhaul base 
at Dinner Key, Fla., the article traces 
the various operations carried out in 
the overhaul of carburetors and fuel, 
vacuum, and hydraulic pumps. De- 
tails are supplied about the special 
tools used to facilitate these opera- 
tions, including a jig for holding the 
automatic mixture control in a vise, 
a metering pin and collar-jig pit, and 
a tool for lining up the shaft in the 
manual fuel-control unit. Air Trans- 
port, September, 1946, Vol.°4, No. 9, 
pages 31-33, 3 illus. 


Materials, Metals and Alloys 


Aeronautics and the Metallurgist. 
Leslie Aitchinson. In a broad survey 
of aircraft materials the writer com- 
ments on the important aspects of the 
subject of metallic materials from the 
point of view of the metallurgist, with 
the object of stimulating discussion of 
the topic by engineers and metallur- 
gists. Consideration is given to past 
developments in aircraft materials, 
the properties of present-day mate- 
rials, and possible future metallurgic 
progress. Reference is made to two 
broad conclusions reached from a re- 
view of 30 years of development: 
first, that so far as simple strength, 
as displayed by the ‘‘maximum stress” 
is concerned, the materials used in the 
recent war differ but little from those 
used in the first World War; and 
second, that the aeronautical mate- 
rials employed by all the protagonists, 
friendly and enemy alike, in the re- 
cent war, were virtually identical. It 
is then explained why the reader 
should not deduce from these com- 
bined statements that there has been 
a dearth of development and progress 
in metallurgy and in industry. 

Various unspectacular develop- 
ments are mentioned which do not 
appear in the specifications or the rec- 
ords, but which have been notable 
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in transforming materials of doubtful 
reliability into metals in which the 
designer can place reasonably full 
confidence. Qualities that have 
yielded to improvement include such 
headings as soundness, purity, uni- 
formity, workability, homogeneity, 
reproducibility, and quality. Com- 
ments are made regarding the com- 
plete revolution that has overtaken 
metallurgic thought and theory as a 
result of the application of X-ray 
analysis and the science of crystal- 
lography, together with the applica- 
tion of the electron theory of mat- 
ter to the study of the metallic 
state. 

Possible lines of future metallurgic 
research which may bring rewards are 
suggested. The Journal of The Royal 
Aeronautical Society, September, 1946, 
Vol. 50, No. 429, pages 677-693. 


Hardness Testing. Electronic 
methods for the determination of 
hardness and related properties of 
ferrous components are credited with 
effecting economy of time and labor. 
The operating principle is based on 
the electromagnetic peculiarities of 
ferrous materials and the fact that 
mechanical properties are closely re- 
lated to the so-called magnetic hys- 
teresis. An instrument for that pur- 
pose called the Ferroscope, developed 
by Alfred Herbert, Ltd., is described, 
and its operating principles and the 
results obtained by its use are noted. 
It is stated that the instrument and 
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the method should be particularly 
useful in the aircraft industry for 
checking some of the highly stressed 
parts where the indentations produced 
by mechanical methods of hardness 
testing would be undesirable. Air- 
craft Production, September, 1946, 
Vol. 8, No. 95, pages 442, 443, 6 
illus. 

Magnesium Alloys for Aircraft. 
Part II. F. A. Rappleyea. Part II 
of a serial article continues a discus- 
sion of the characteristics of magne- 
sium alloy for aircraft parts as com- 
pared with other materials. An anal- 
ysis is made of considerations in the 
evaluation of the weight-saving pos- 
sibilities of magnesium alloys. Par- 
ticular attention is given to a com- 
parison of the weights of magnesium- 
and aluminum-alloy columns of round, 
square, and tubular form. Ways of 
changing tube dimensions to obtain 
Maximum strength-weight ratios are 
discussed. Consideration is given to 
the characteristics of columns of dif- 
ferent lengths. A comparison is made 
of the weights of magnesium- and 
aluminum-alloy parts of equal load- 
carrying capacity. Aero Digest, Sep- 
tember, 1946, Vol. 53, No. 3, pages 
87, 88, 91, 110, 113, 5 illus. 

The Story of Nimonic Alloys. The 
discovery and development of Nim- 
onic alloys for gas-turbine blades are 
described by the writer following a 
visit to the development and research 
department of the works of Henry 
Wiggin and Company, Ltd., in Bir- 
mingham, England. Metallurgic as- 
pects of the detailed research work 
carried out in the laboratory are 
briefly outlined. Production opera- 
tions are described and_ illustrated. 
The Aeroplane, September 16, 1946, 
Vol. 71, No. 1841, pages 279-282, 13 
illus. 

Selecting Nonferrous Bearing Ma- 
terialk Norman Woldman. The 
structure, physical properties, and 
proper application of nonferrous bear- 
ing alloys are discussed. The impor- 
tant properties of a good bearing 
metal are enumerated. Attention is 
given to the babbitts, the copper-lead 
group, and the single-phase metals 
such as pure lead, tin, ete. Tables 
contain data on the typical properties 
of lead-base alloys and tin-base alloys. 
A diagram shows the position taken 
by a rotary shaft in a bearing and the 
point of minimum oil-film thickness. 
Typical steel-backed copper-lead lined 
bearings are illustrated. The Iron 
Age, September 5, 1946, Vol. 158, No. 
10, pages 54-57, 2 illus. 

On the Problem of Stress Corro- 
sion. L.Graf. Translation of “Zum 
Problem der Spannungskorrosion,”’ 
Luftwissen, Vol. 7, No. 5, 1940. The 
object of the work is, first, to investi- 
gate accurately the processes during 
stress corrosion, in particular for light 
metal alloys, and, as the first part of 
the investigation, to determine its 
laws; and, secondly, to explain its 
causes for various alloys, and thereby 
find means for its partial or complete 
elimination and thus make possible 
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the production of light metal alloys 
free from any stress corrosion. In the 
present paper some of the results of 
the investigation are given and the 
fundamental problems of stress cor- 
rosion are discussed. National Ad- 
visory Committee for Aeronautics, T.M. 
No. 1090, July, 1946. 


Di-Metal for Dies and Punches. 
An illustrated booklet of 26 pages ex- 
plains the characterist es and uses of 
Federated Di-Metal, a zine-base alloy 
containing aluminum and _ copper, 
which has been developed as a die 
material suitable for limited-quantity 
fabrication of sheet-metal parts. The 
alloy is made in two grades, for which 
the specifications and physical and 
mechanical properties are listed. The 
tensile strength of one grade is 30,000 
to 34,000 Ibs. per sq.in.; for the other 
it is 34,000 to 39,000 lbs. per sq.in.; 
compressive strength is 65,000 to 
70,000 and 75,000 to 76,000 Ibs. per 
sq.in., respectively. Improvement 
of the mechanical properties is at- 
tributed to the aluminum and copper, 
and the effects of these metals and the 
other elements are discussed briefly. 
The second chapter contains a de- 
scription of the foundry characteristics 
of the metal; the third chapter out- 
lines procedures for making dies, 
punches, ete.; and the fourth chapter 
deals with blanking dies. Feder- 
ated Metals Division, American Smelt- 
ing and Refining Company, New 


York. 
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Materials, Plastics and Plywood 


Some Applications of Simulated 
Service Testing to Nonmetallic Ma- 
terials. Alan D. Freas. Some ex- 
amples of tests of nonmetallic ma- 
terials made under conditions sim- 
ulating those of service are presented 
to indicate the variety of products so 
tested and the variety of tests that 
have been devised. One section is 
devoted to simulated service testing 
as applied to aircraft parts. Tests 
carried out by the Army Air Forces 
Matériel Command at Wright. Field 
are described. A study of the methods 
of testing and evaluating flooring for 
cargo aircraft, carried out by the 
Bureau of Aeronautics of the Navy 
Department and the Forest Products 
Laboratory, in cooperation with the 
A.S.T.M. Joint Committee, also is 
described. ASTM Bulletin, August, 
1946, No. 141, pages 35-40, 9 illus. 


Laminated Edge Attachment for 
Acrylics. KE. H. Snyder. Because 
preliminary tests indicated that the 
recently developed  laminated-edge 
type of attachment for large acrylic 
airplane parts, such as canopies, was 
at least twice as strong as conventional 
means of attachment requiring the 
drilling of holes along the edges of the 
part, tests were instigated to develop 
a design and technique commercially 
applicable to regulation canopies. In 
the test program described the new 
attachment method was applied to 
actual airplane parts to determine 
their strength when tested under con- 
ditions encountered in flight. The 
results of the tests are enumer- 
ated. Modern Plastics, September, 
1946, Vol. 24, No. 1, pages 138-145, 14 
illus. 


Plastics Applications on New Doug- 
las Plane Indicate Future Uses in 
Many Fields. Commenting upon the 
extent to which the Douglas Aircraft 
Company is using plastics in the DC-6, 
it is noted that 22 distinct chemical 
types of plastics are being used in 
that airplane for weight, maintenance, 
and styling factors. The types of 
plasties and their general manner of 
use are listed and discussed. Future 
applications of plastics in aircraft are 
indicated. Pacific Plastics, Septem- 
ber, 1946, Vol. 4, No. 9, pages 13-16, 
10 illus. 


Honeycomb Core Structures. O. 
S. Tuttle and W. B. Kennedy. Re- 
cent progress in the development of 
sandwich laminates is discussed. It 
is stated that the chief factors re- 
sponsible for this progress are the de- 
velopment of — waterproof, high- 
strength synthetic adhesives for join- 
ing the face materials to the core and 
the development of improved low- 
density core materials. The char- 
acteristics and advantages of sand- 
wich laminates of the honeycomb 
type are described. Attention is given 
to the core structure, face materials, 
and assembly adhesives. Data are 
supplied about accelerated weather 
tests, the effects of water immersion 
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SHEAR LOAD vs. DEFLECTION FOR 
LAMINATED EDGE - ACRYLIC PANEL 


15 20 25 30 
TOTAL SHEAR DEFLECTION — INCHES 

Illustration Courtesy Lockheed 

Aircraft Corporation 

Graph showing results of a test of a plastic 

panel loaded at a temperature of 65°F., 

in increments of 50 in.lbs. Application, 

removal, and reversal of shear load is repre- 

sented for three other tests. (See “Lami- 

nated Edge Attachment for Acrylics.'’) 


on the core and cement, and the fa- 
tigue characteristics of honeycomb 
structures. Design criteria are set 
forth. Manufacturing processes and 
applications for honeycomb panels 
are discussed. Modern Plastics, Sep- 
tember, 1946, Vol. 24, No. 1, pages 
129-135, 194, 196, 17 illus. 


Materials, Protective Coating 


Finishes for Alcoa Aluminum. A 
ring-bound booklet of 68 pages has 
been prepared to assist the users of 
aluminum in solving their finishing 
problems. It indicates the finishes, 
limitations, and methods of applica- 
tion of numerous finishes that can be 
applied to aluminum. The proced- 
ures deseribed have given satisfac- 
tory results in practical plant opera- 
tions, although the directions given 
may have to be modified under dif- 
ferent conditions. Following an out- 
line of the characteristics of aluminum, 
the chapters deal with mechanical, 
chemical and electrochemical finishes, 
as well as Alelad products and paint, 
lacquer, and numerous devices. | An 
extensive topical index facilitates the 
use of the booklet. Aluminum Com- 
pany of America. 


Military Aviation 


Pilot-Ejector Seat. Flying in a 
P-61 at a speed of more than 300 
m.p.h. at an altitude of 6,000 ft. over 
Patterson Field, Dayton, Ohio, a non- 
commissioned officer of the Army Air 
Forces was the first man to be cata- 
pulted from a high-speed airplane by 
means of the newly developed pilot- 
ejection seat. He started a series of 
automatic operations which ejected 
him from the plane, separated him 
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from his seat in mid-air, and then 
caused the parachute to open auto- 
matically, permitting him to land 
safely. The automatic opening of 
the parachute was effected by the 
Quilter Timer Parachute Opener, a 
development of the Air Matériel 
Command’s various experimental lab- 
oratories. It is preset to be activated 
3 sec. after the pilot is released from 
the seat. 

The pilot is shot out of the aircraft 
at a speed of approximately 60 ft. per 
sec. while seated in his cockpit chair, 
and his seat goes with him. A special 
gun, hooked to the seat-back by a 
long tube that fills the gun barrel like 
a projectile, is fired by a 37-mm. ear- 
tridge which provides the power to 
catapult the seat containing the pilot 
out of the plane. As soon as the 
pilot and chair are in mid-air, another 
small cartridge is exploded by a time 
mechanism, causing the strap holding 
the pilot in his chair to be released, 
and a small parachute attached to 
the seat opens to pull the seat free of 
the pilot. As the seat separates, the 
rip cord attached to the Quilter opener 
is pulled. This in turn fires a car- 
tridge releasing the parachute auto- 
matically. The ejector seat and the 
Quilter Timer Parachute Opener were 
developed by engineers of the Aero 
Medical and Personal Equipment 
Laboratories in conjunction with the 
Frankfort Arsenal. Army Air Forces, 
Air Matériel Command. 


Parachutes 


An Automatic Rip Cord for High 
Altitude Bail-Out. William Siri and 
Cornelius A. Tobias. The problem 
of high-altitude bail out is discussed 
and the conelusion reached that at 
the present time delayed parachute 
jumps made with the aid of an auto- 
matie rip cord appear to be the most 
reasonable solution. An automatic 
rip cord designed for back packs is 
described, together with its possible 
applications. Conceived initially for 
application to delay jumps from high 
altitudes and high-speed planes, it 
may also be found generally useful 
as safety device. separate, 
spring-actuated rip cord is triggered 
automatically at any preset altitude 
up to 18,000 ft. Test results are 
briefly described which indicate that 
the device has considerable accuracy 
although subject to small temporary 
changes in calibration when exposed 
to extreme temperature and severe 
shock. The Journal of Aviation Medi- 
cine, August, 1946, Vol. 17, No. 4, 
pages 364-370, 3 illus. 


Chair-Back Parachutes for Com- 
mercial or Private Airplanes. The 
Irving Air Chute Company has de- 
veloped a new type of parachute that 
is packed within the back of the pas- 
senger seat of a commercial or private 
airplane in such a way that it becomes 
virtually a part of the chair and yet is 
readily available in the event of ne- 
cessity. 
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... is the answer to better airline operation” 


JouN C. Ray, Superintendent of Engine Over- 
haul for Eastern Air Lines at Miami, has had con- 
siderable experience with American Type HTCD 
Shielding Conduit for spark plug leads. 


And here’s what Mr. Ray says about it: 
“Since 100% change-over to the HTCD Type 
American Shielded Spark Plug Lead our mechani- 
cal interruptions have been practically nil as far 
as the Ignition Harnesses are concerned. This new 
type full molded lead has saved us many man- 
hours in shop overhaul work, and due to its 
rugged construction, it has cut the cost down 
considerably. We think this type lead is the an- 
swer to better Airline operation.” 

Mr. Ray leaves little for us to say, except that 
American HTCD types of conduit are suitable for 


‘ a rugged, long-lived, flexible conduit with a 
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any ignition shielding application, or wherever 
y 


high degree of shielding effectiveness is re- 
quired. Complete details sent on request. 


METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Conn. 


Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LTD., 
New Toronto, Ont. 


af 


The parachute itself becomes a com- 
fortable back rest, with the rip cord 
conveniently located at the left side, 
while the lower part of the harness is 
contained in a handy pack suspended 
from the front of the right-hand side 
of the seat. The harness is packed 
into the side of the chair where it is out 
of the way under normal conditions 
but instantly available when needed. 
Irving Air Chute Company, Buf- 
falo. 


Photography 


200,000 Picture-a-Second Camera. 
A new, ultra-high-speed camera ¢a- 
pable of taking photographs at the rate 
of 200,000 frames per sec. was devel- 
oped for the purpose of visually ‘‘slow- 
ing down,’ the rapid combustion in an 
aireraft-engine cylinder for leisurely 
study. The camera will take ten 
photographs in the space of fifty mil- 
lionths of a second. This is more 
than sufficient to “stop” the motion 
of an object traveling at 4,760 
m.p.h, 

One phenomenon to be studied by 
means of the camera is detonation in 
an engine cylinder. Although the 
detonation wave travels at rates as 
great as 7,000 ft. per sec., it can be 
“stopped” at close intervals by means 
of this camera. Photographs are 
taken through a heavy glass plate in 
the engine cylinder head. 

The camera is of the so-called op- 
tical compensator type, which means 
essentially that the photographs are 
taken with continuous illumination 
of the object, rather than with inter- 
mittent lighting by electric spark or 
other means. The light source is a 
high-intensity, gas-filled flash tube. 
Using stationary film, the camera 
produces 204 stationary images in 
successive positions during the one- 
thousandth of a second interval of 
one flash. It is probably the fastest 
camera using the optical compensator 
principles, and probably also the fast- 
est that is capable of taking a series of 
photographs long enough to be re- 
garded as a sustained motion picture. 
When projected on a screen at the 
rate of 16 frames per sec., the appar- 
ent duration of events on the screen 
is 12,500 times as long as the actual 
duration as photographed. 

Possible future applications of the 
ultra-high-speed camera are extensive. 
It can be used in all kinds of high- 
speed airflow investigations, such as 
supercharger and compressor studies 
where blade speed may be as high as 
20,000 r.p.m. In such cases, kero- 
sene vapor is used to visualize the 
flow. It can also be applied to all 
kinds of high-speed machinery where 
analysis of complicated motion is re- 
quired. National Advisory Commit- 
tee for Aeronautics. 


Production Methods 


Elevated-Temperature Stretch- 
Flanging of Some Aluminum Alloys. 
E. G. Thomsen, D. M. Cunningham, 
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and J. E. Dorn. An investigation of 
the mechanics of concave flanging 
and the possibilities of improving this 
operation by forming at elevated tem- 
peratures is reported. It is noted 
that many aircraft parts consisting of 
a flat web and a concave flange are 
produced by rubber-die forming on a 
hydropress. The forming action con- 
sists of bending the flange around the 
die radius and stretching the outer 
fiber of the flange from its original 
length to that which is achieved when 
it contacts the die. Several types of 
failures and defects are encountered, 
the most important being a radially 
directed fracture initiated at the outer 
fiber of the flange. When this frac- 
ture occurs without necking, the maxi- 
mum per cent stretch that may be 
produced approximates the per cent 
local ductility in the tension test. If, 
however, fracture is preceded by 
necking, the permissible per cent 
stretch is intermediate between the 
uniform and local per cent strain in 
tension. 


It was found that increasing 
the forming temperature permits 
greater per cent stretches for some of 
the more ductile aluminum alloys. 
Transactions of the A.S.M.E., August, 
1946, Vol. 68, No. 6, pages 643-646, 6 
illus. 


The Radiography of Spot Welds in 
Light Alloy and Ferrous Sheet Ma- 
terials. Robert C. McMaster and 
Frederick C. Lindvall. The paper 
indicates the useful range of applica- 
tion of spot-weld radiography in light 
alloy and ferrous sheet materials. A 
summary is presented of tests of spot- 
weld radiography in the following 
sheet materials: 24S-T Alclad, 75S-T 
Alclad, 61S-T, 61S-W, 52S-1/,H, and 
38-O aluminum alloys; J1-H and 
52S magnesium alloys; 1010 zinc- 
coated, 1020, annealed and full-hard 
18-8 stainless and cadmium-plated X 
4130 steels; Terne plate; and Inco- 
nel. 

Typical radiographs and __ cor- 
responding weld sections are shown 
for each material. The spot-weld 
properties revealed by the radiographs 
are listed in each case. In addition, 
fundamental principles are presented 
to explain the ability of spot-weld 
radiography to reveal weld properties 
in the various materials. With these 
principles in mind, it is possible to 
make reasonably useful predictions 
of the suitability of new materialsf or 
spot-weld radiography. The Welding 
Journal, September, 1946, Vol. 25 
No. 5, pages 851-860, 19 illus. 


Hornet Engine Mounting. The lay- 
out and method of fabricating the en- 
gine mount for the de Havilland Hornet 
are described. The mount, which is 
a variant of the conventional welded 
tubular structure usually adopted on 
British aircraft, is tooled for manu- 
facture to close limits for reasons 
of interchangeability. The assembly 
sequence for this engine mount is 
listed in tabular form. Details are 
supplied about the cutting of the tubes, 
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Photograph Courtesy Northrop Aircraft, Inc. 


Resistance heating electrodes and dim- 
pling tools for use with aluminum-alloy 
materials. (See ‘Direct Resistance Heating 
Method of Hot Dimpling 75S-T."’) 


the welding sequence, and drilling 
operations. Aircraft Production, 
September, 1946, Vol. 8, No. 95, 
pages 444-449, 11 illus. 


Direct Resistance Heating Method 
of Hot Dimpling 75S-T. T. E. Piper 
and Al Schoellerman. Because the 
use of 24S8-T dimpling tools on 75S-T 
aluminum alloy usually resulted in 
cracked dimples, Northrop Aircraft, 
Inc., took steps to devise methods and 
equipment that could successfully 
employ heat in making dimples in 
aluminum sheet. The direct resist- 
ance method developed by the Uni- 
versity of California for use on sta- 
tionary equipment was perfected in 
the Northrop plant for production use. 
Details of the method are given and 
its advantages are described. Auto- 
motive and Aviation Industries, Sep- 
tember 15, 1946, Vol. 95, No. 6, pages 
24-26, 68, 7 illus. 

Causes and Prevention of Defects in 
Welding. Frederick S. Dever. The 
procedure followed by the Ryan 
Aeronautical Company in classifying 
the defects that are most apt to occur 
in welding is described, and how they 
may be identified and prevented is indi- 
cated. Sections deal with metallic-are 
defects, gas-welding defects, atomic- 
hydrogen welding defects, and spot- 
welding defects. The Welding Jour- 
nal, September, 1946, Vol. 25, No. 5, 
pages 860-864, 10 illus. 


The Welding of Non-Ferrous 
Metals. Part VII. G. West. In 
this installment of a serial article on 
nonferrous metal welding the writer 
concludes a survey of the welding of 
magnesium alloys with an account of 
resistance welding. The properties 
affecting the resistance welding of the 
magnesium-base alloys are discussed. 
Particulars are given about the prep- 
aration of surfaces, resistance-weld- 
ing machines and their settings, seam 
welding, the properties of welded 
joints, and butt and flash welding. 
Applications of spot welding are de- 
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CASTINGS . . . but they were “machined” in the mold! 


ENGINEERING REVIEW 


Now—all the advantages of Monel, Nickel and 
Inconel—available in PRECISION CASTINGS 


Heres another way to lick tough de- 
sign problems ... precision castings of 
Monel, Nickel and Inconel. 

The new INCO Precision Castings 
Plant is now in operation .. . built and 
equipped after years of pilot plant study, 
after thousands of experimental castings. 


Check what this development 
means: 


1 Precision Castings of Precision Accuracy 
—INCO precision castings are com- 
monly made to.tolerances of + 
0.003”, and frequently to even finer 
tolerances. 


2A Saving in Time and Money — In 
general, INCO precision castings 
eliminate machining or other fabri- 
cating operations normally involved 
in making parts. This is particularly 
noteworthy where the design calls 
for intricate features and contours. 
Grinding away of the sprue and 
sand blasting are usually all that’s 
required to make an INCO preci- 


sion casting ready for assembly into 
the finished product. 


3 Broader Use for the INCO Nickel Al- 
loys — The flexibility of design per- 
mits the INCO Nickel Alloys to be 
used in shapes which frequently 
were neither economical nor practi- 
cal to obtain as sand castings or by 
machining from forged stock or 
deep forgings. 

4 Dependable Source of Supply — INCO 
handles precision castings as a mass 
production process . you can 

count on quick, steady production 


from INCO. 


Perhaps an INCO Nickel Alloy precision 
casting is your answer to the need for 
faster production...for hardness, greater 
protection against stress, corrosion, high 
temperatures, wear and fatigue. 

Let’s go over your job together. Just 
send us a blueprint (or an actual sam- 
ple). We'll be glad to work out all the 


information you want. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


NICKEL 


ALLOYS 


MONEL* © MONEL* © “H” MONEL* © “R’ MONEL* © “S” MONEL* © INCONEL™ © NICKEL © “L” NICKEL™ © “Z”NICKEL * 


*Reg. U.S. Pat. Off. 
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INCO PRECISION CASTINGS 
SAVE TIME AND MONEY 


“FUEL PUMP ROTOR 


Formerly required 3 or 4 operations 
en 3 to 5 different machines. Note 
grooves on internal surface, 


CLUTCH GEAR 
Saved complicated 
chining. Also av 
at least one sub-as 


welding or brazing t 
projecting key on st 


FLIGHT CONTROL 
INSTRUMENT COVER 
(Cutaway section) Originally ma- 
chined from bar stock, taking a 9-day 
production schedule. Note intricate 
recesses and studs in recesses, 


Above parts are made of “S” Monel 
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scribed. Some recently obtained 
photographs of gas welds also are 
shown. Sheet Metal Industries, Sep- 
tember, 1946, Vol. 23, No. 233, pages 
1785-1791, 8 illus. 


Polarographic Analysis of Zinc in 
Aluminum Alloys. F. R. De Paola. 
The quantitative analysis of zine in 
aluminum alloys by the polarographic 
method is described. It is stated 
that the development of this method 
has made possible a reduction in anal- 
ysis time as compared with chemical 
and spectrographic methods. A de- 
tailed description is given of the ma- 
terial and apparatus used. A step- 
by-step outline of the procedure to be 
followed in the mathematical solution 
is included. An illustration is shown 
of the Fisher Elecdropode used for the 
polarographic measurements, together 
with graphs recording the results of 
the tests. The Iron Age, October 
3, 1946, Vol. 158, No. 14, pages 36-40, 
8 illus. 


Production Tools and 
Equipment 


Reconversion Problems in Aircraft 
Tooling. N. A. Lombard. It is ob- 
served that the change from war to 
peacetime production has created an 
entirely different set of problems in 
the aircraft industry from those in 
other industries. Examples are given 
of the types c! problems in aircraft 
tooling for which solutions must be 
found with the cooperation of the air- 
craft engineers, production men, and 
tool engineers. It is emphasized that 
today the first consideration in air- 
craft manufacture is cost and the 
second is time, which is the reverse of 
the condition during the war. With 
regard to production during the war, 
it was a case of speed to produce a 
quantity of airplanes; today, it is a 
case of speed to produce the first air- 
planes of a new model. The writer 
discusses the rearranging of the plant 
and machinery, tooling reconversion, 
tool-design problems, and tool plan- 
ning and processing. Mechanical En- 
gineering, September, 1946, Vol. 68, 
No. 9, pages 794-796. 


The Science of Metrology. K. J. 
Hume. The functions of the metrol- 
ogy department of the de Havilland 
enterprise are explained in a history 
of the development of the special 
gages, tools, and fixtures needed in 
the production of complicated devices 
in which rigid dimensional control and 
interchangeability of parts are essen- 
tial. 

Metrology is defined as the work 
of providing and maintaining the 
tools, gages, jigs, and other devices 
used for ensuring the accuracy of air- 
craft and machine components, and 
the maintenance of dimensional con- 
trol during quantity production. Vari- 
ous pieces of equipment used in the 
department are described, as well as 
the processes of determining the exact 
shape and measurement of parts for 
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aircraft, propellers, turbine blades, 
superchargers, and other components. 
de Havilland Gazette, June, 1946, 
pages 10, 11, 5illus. 


Propellers 


Improved Propeller Governor Test 
Unit. Henry M. Bohmbach. The 
article describes how the installation 
of visual flow equipment in a standard 
unit for testing propeller governors 
has enabled operators to obtain better 
results and reduce testing time. The 
method was devised by an engineer of 
the Consolidated Vultee Aircraft Cor- 
poration. Essentially the flowmeter 
comprises an inverted glass jar into 
which all oil from the governor flows 
in a fountainlike manner through a 
jet, providing a visual check of the 
actual oil output of the governor. A 
brief résumé of hydraulic-propeller 
principles is given to show how the 
visual flowmeter simplifies governor 
testing. Aviation Maintenance and 
Operations, September, 1946, Vol. 6, 
No. 4, pages 32, 33, 5 illus. 

The Effect of Variation of Gear 
Ratio on the Performance of a Vari- 
able-Pitch Airscrew for a High-Speed 
Aeroplane. R.C. Pankhurst, J. F.C. 
Conn, R. G. Fowler, and E. M. Love. 
The purpose of this investigation was 
to determine how the performance of 
a given propeller operating under pre- 
scribed conditions could be improved 
by alteration of gear ratio. The 
effect of change of gear ratio has been 
examined in the case of a four-bladed 
propeller of 14-ft. diameter absorbing 
2,000 b.hp. at 37,000 ft. at a forward 
speed of 450 m.p.h. with a given 
engine speed (3,700 r.p.m.). Using 
the limited data at present available 
for the lift and drag of a propeller 
blade section at high Mach Number, 
it appears that for a sufficiently low 
gear ratio the higher working lift co- 
efficient of each blade element may 
increase the induced power loss so 
much that it is not offset by the re- 


An experimental propeller with swept- 
back blades, developed by Curtiss-Wright 
yay Propeller Division, for the 


Army Air Forces, is designed for speeds in 
the 700-m.p.h. range. (See "Experimental 
‘Swept-Back’ Propeller."’) 
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duction in compressibility loss brought 
about by the decreased Mach Num- 
bers of the blade sections. British 
Ministry of Aircraft Production, Aero- 
nautical Research Committee R. & M. 
No. 2039. British Information Serv- 
ices, New York, $0.75. 


Experimental ‘‘Swept-Back” Pro- 
peller. An experimental propeller 
having blades of a new type with 
sweepback to gain better high-speed 
efficiency has been completed by the 
Propeller Division of Curtiss-Wright 
Corporation under contract with the 
Army Air Forces. It is being sub- 
mitted to the Air Matériel Command 
for structural tests, to be followed by 
flight tests by the manufacturer. The 
new blade form is designed to provide 
propeller efficiency for airplanes in the 
speed ranges up to 700 m.p.h. on a 
basis comparable with the perform- 
ance of turbojet units at such speeds, 
while retaining the efficiency of the 
propeller unit at lower speeds. Cur- 
tiss-Wright Corporation, Propeller Di- 
vision. 


Propeller for Smaller Commercial 
Airplanes. The Boeing 417 twin- 
engined air liner designed for local 
service operations will be equipped 
with a specially designed version of 
the small Hydromatic propeller. The 
new unit, 12 ft. in diameter and the 
largest two-bladed Hydromatic pro- 
peller produced to date, exemplifies 
the first use of the wide, square-tipped 
Duraluminum blade in a small com- 
mercial installation. Employing thin 
airfoil sections for light weight and 
high aerodynamic performance, and 
the wide tip for greater power ab- 
sorption, it is one of the latest develop- 
ments in Duraluminum propeller 
blades. 

Because it is designed for quick 
take-off, good climb, and high cruis- 
ing performance, the new blade is 
particularly suited to the Boeing 417, 
which, as a local service aircraft, will 
operate from small airports for short, 
fast flights. The propeller has a 
full-feathering mechanism. Hamil- 
ton Standard Propellers Division of 
United Aircraft Corporation. 


Radar 


Naval Airborne Radar. Lloyd V. 
Berkner. In this summation of 
Naval air-borne radar developments 
the functions and evolution of air- 
borne radar are outlined. Funda- 
mental problems of design are re- 
viewed. Consideration is given to 
related problems, such as size, weight, 
and performance at high altitude, and 
to their solutions. Several types of 
apparatus particularly suited to air- 
craft use are described and _ illus- 
trated. 

Utilization, applications, and advan- 
tages of auxiliary devices, such as com- 
puters, beacons, delay circuits, etc., 
are discussed. Solutions to systems 
problems introduced by use of a mul- 
tiplicity of electronic gear within the 
aircraft are reviewed. The limita- 
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REMOTE HYDRAULIC 


TUBE SIZE 1500PSi 


OPERATION 


'/y TUBE SIZE 3OOOPSI 


TUBE SIZE 3000 PS) 


TUBE SIZE 1500PS1 


NOW AvaILABLE For THESE STANDARD SELECTOR VALVES 


This new Hydraulic Actuator for remote 
operation can be used on any 1500 or 3000 
PSI Bendix-Pacific AN-type 4-way Selector 
Valve. This combination means greater 
interchangeability of valves in the complete 
hydraulic system. 


Since the Selector Valve now can be located 
remotely from the flight deck — close to 
the actuating cylinder — line losses from 


HYDRAULIC 


SWITCH 


@ Pressure 


CYLINDER 


pump to cylinder are reduced. In addition, 
flight deck plumbing is simplified. Only 14” 
lines are necessary from the cockpit to the 
Actuator. 


Noteworthy features of, the new Actuator 
are instant response, provision for manual 
operation, minimum weight, minimum 
space and unfailing reliability. 


Detailed specifications of the new Actuator 
are available on request. 


PRODUCT OF 


CORPORATION 


© 1946, Bendix Aviation Corp. 


Pacific Division 


“Bendix Aviation. Corporation 
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tions and advantages of air-borne 
radar as a solution to future aircraft 
problems are briefly considered. Pro- 
ceedings of the I.R.E. and Waves and 
Electrons, September, 1946, Vol. 34, 
No. 9, pages 671-706, 57 illus. 


Radio 


Ionospheric Data. Data based 
upon reports to the Central Radio 
Propagation Laboratory of the Na- 
tional Bureau of Standards are com- 
piled in a booklet concerning condi- 
tions in the ionosphere as reported by 
observers stationed throughout the 
world. 

The tables are divided into two 
classifications—“‘provisional data” 
giving values (1) as reported either 
to the Central Radio Propagation 
Laboratory or other central laborato- 
ries by telephone or telegraph; or (2) 
as reported in summary form by sta- 
tions from which monthly ionosphere 
data for every day and every hour 
may normally be expected at a later 
date. 

The tables and graphs of “final 
data” are corrected for the values re- 
ported to the Central Radio Propaga- 
tion Laboratory, but because of var- 
iations in practice in the interpreta- 
tion of records and scaling and man- 
ner of reporting of values, may at 
times give an erroneous conception of 
typical ionospheric characteristics at 
the station. Pulletin CRPL-F24, 
Central Radio Propagation Labora- 
tory, National Bureau of Standards, 
Washington, D.C., August, 1946. 


Rotating Wing Aircraft 


Helicopters with the Army. Lt. 
Gen. L. H. Brereton. The future of 
the helicopter for military services is 
considered, with particular attention 
to its potentialities as a means of air 
supply. It is noted that information 
from Europe has disclosed German 
designs for a “flying crane”’ helicopter 
capable of lifting five tons, and that 
the military uses to which such equip- 
ment could be put are manifold. Prob- 
lems connected with providing maxi- 
mum mobility of supply during bat- 
tle are discussed. It is stated that 
the helicopter offers a solution to these 
problems and points the way to a rev- 
olutionary change in present logistic 
requirements of the armies. Ameri- 
can Helicopter, September, 1946, 
Vol. 4, No. 10, pages 12, 13, 40-42, 
2 illus. 


Practical Engineering of Rotary 
Wing Aircraft. Part III. Paul H. 
Stanley. The chief engineer of the 
Autogiro Company of America con- 
tinues his discussion of design criteria 
for rotating wing aircraft, taking up 
important considerations of blade con- 
struction, radial and chordwise bal- 
ance, and the Cierva method of blade 
tracking. He describes the usual 
blade construction as a single tubular 
spar of high-strength steel, with wood 
ribs attached to steel collars which in 
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Illustration Courtesy Autogiro 
ompany of America 


Diagrammatic representation of balanced sample blade panel. The dimensions shown are 
used for calculating the chordwise center of gravity. (See ‘Practical Engineering of Rotary 


Wing Aircraft.’’) 


turn are affixed to the spar by spot 
welding or other means. Details 
are given about other steps in the 
process of building and testing the 
blades, especially a method, developed 
by the writer, of balancing the blade 
and locating the chordwise center of 
gravity, of which a full explanation is 
made. Other points dealt with are 
the design of the fitting for attaching 
the spar to the rotor hub, finish of the 
spar, the fatigue life of the spar, care 
in manufacture, and uniformity of 
blade incidence. The Cierva method 
of blade-incidence correction is ex- 
plained with the aid of an example, 
and two tables give figures for that 
correction factor. Aviation, Septem- 
ber, 1946, Vol. 45, No. 9, pages 67-70, 
4 illus. 

Army Tests Landgraf Model H-2. 
James 8. Ricklefs. Particulars are 
given about the Model H-2 twin rotor 
helicopter, manufactured by the Land- 
graf Helicopter Company, and the 
flight testing of this aircraft which is 
being carried out under the sponsor- 
ship of the A.A.F. The craft is 
powered by an 85-hp. Pobjoy engine. 
Two three-bladed 16-ft. diameter 
rotors, placed laterally on 11-ft. 
centers, overlap and are synchronized. 
The landing gear is retractable, and 
the gross weight of the aircraft is 850 
lbs. 


The H-2 incorporates rigid rotor 


blades (not hinged at the root), uses 
cyclically operated ailerons on the 
ends of the rotor blades, and has a 
c.g. position well forward of the rotor 
axis. Blade pitch is automatically 
controlled, similar to a constant-speed 
airplane propeller. 

The test program calls for strain 
gage measurements to determine the 
stresses developed in the rotor blades; 
flight tests to measure amplitude and 
frequency of vibration in rotors and 


control mechanism; flight tests to 
determine stability in roll, pitch, and 
yaw; and flight tests to determine 
rate of climb, ceiling, speed, rate of 
descent, and power required. Amert- 
can Helicopter, October, 1946, Vol. 
4, No. 11, pages 14, 15, 41, 5 illus. 


Aerodynamics of the Rotor. Raoul 
Hafner. The writer, who is chief 
designer of the Helicopter Department 
of the Bristol Aeroplane Company, 
Ltd., discusses the advantages of the 
helicopter rotor. He explains why 
the method of studying the air forces 
on a fixed wing, in which the wing is 
regarded as stationary and the pat- 
tern of airflow and air forces around 
it are observed, is not suitable for a 
rotor because in this case the problem 
is not a static one concerned only with 
components of space and force, but 
involves a variation in respect to 
time. 

Various phases of the subject are 
analyzed with the aid of air force 
diagrams. American Helicopter, Oc- 
tober, 1946, Vol. 4, No. 11, pages 
26-28, 40, 41, 4 illus. 


A Method of Ground Resonance 
Testing for Helicopters. The pro- 
posed draft of a subcommittee report 
outlines the work done in preparing a 
recommended procedure for testing 
helicopters for ‘ground resonance” 
prior to flight. It defines the terms 
and classifies the three major sources 
of ground resonance, which are (a) 
shaft critical speeds; (b) blade motion 
about the drag-hinge axis; and (ce) 
miscellaneous unbalances. The gen- 
eral testing procedure is explained 
and a full discussion is given of the 
natural frequencies of the various 
components of the rotor craft. So- 
ciety of Automotive Engineers, Inc., 
Aeronautical Information Report No. 
12, September, 1946. 
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Ryan chooses Aircord 


REVIEW—NOVEMBER, 1946 


for the FR-1 “Fireball”! 


Zooming into promi- 
nence is the world’s first 
composite-engined air- 
plane, the Ryan FR-1 
“Fireball” Fighter. This hybrid packs 
both jet and conventional power plants 
for new highs—in speed, climb, maneu- 
verability. What about its control cord? 


After careful study, Ryan engineers 
turned to Roebling Aircord for all the 
“Fireball” Fighter’s flight controls — 
and to handle all its machine guns, 


rockets and bombs as well. 


The new Roebling Aircord has a min- 
imum of elastic stretch and only one- 
third the constructional stretch of older 
types. Our data-filled Aircraft Prod- 
ucts catalog tells the facts about Air- 
cord. Send for your copy today. 


Aircord Division 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


Other Roebling Aircraft Products include Wire Rope, Slings, Electrical Wires & Cables 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 
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Stress Analysis and Structures 


Torsion with Variable Twist. The- 
odore von Kérmén and Wei-Zang 
Chien. The simple theory presented 
gives a reliable method for computing 
the stress distribution in a thin-walled 
column of uniform thickness which is 
subject to variable twist. The dif- 
ferential equation for the warping 
function and its solution are discussed 
in detail. In the case of a box sec- 
tion consisting of a number of flat 
sheets, the differential equation of the 
warping function is reduced to the 
Laplace equation together with cer- 
tain transition conditions at the edge 
points. The case of a rectangular 
box column is worked out in detail as 
an example. The results of this the- 
ory deviate considerably from that 
given in a previous paper, ‘‘Methods 
of Analysis for Torsion with Variable 
Twist,” by von Kd4rman and Christen- 
sen, JOURNAL OF THE AERONAUTICAL 
Sciences, April, 1944. In that study, 
as a result of the simple approxima- 
tion used, the rate of twist is equal to 
zero in the restrained section. The 
present theory, however, yields in 
general the value M/GI (where M is 
the total twisting moment; @ is the 
shearing rigidity; and J is the moment 
of inertia about the center of sym- 
metry of the cross section), which 
checks the physical picture of re- 
strained torsion. Journal of the Aero- 
nautical Sciences, October, 1946, Vol. 
13, No. 10, pages 503-510, 6 illus. 


Nondimensional Buckling Curves— 
Their Development and Application. 
F. P. Cozzone and M. A. Melcon. 
Basic expressions for column buckling, 
initial buckling in compression, initial 
buckling in shear, interrivet buckling 
and local crippling are reduced to a 
common  parameter—namely, the 
ratio of tangent modulus to buckling 
stress (H,/F). nondimensional 
buckling parameter B is plotted as a 
function of the parameters F/F).; and 
n, Where Fo; is a secant yield stress 
and n is determined by the shape of 
the knee of the stress-strain curve. 

Constants for evaluating the buck- 
ling parameters for the various types 
of buckling phenomena, values of the 
secant yield stress Fy.7,and the shape 
parameter n are tabulated for the 
materials commonly used in aircraft. 
It is shown that these nondimensional 
buckling curves, when entered with 
the proper buckling parameter, may 
be used to evaluate the buckling values 
required for design. Journal of the 
Aeronautical Sciences, October, 1946, 
Vol. 13, No. 10, pages 511-517, 14 
illus. 


Effective Width of Elastically Sup- 
ported Flat Plates. George Gerard. 
The increased use of heavy wing skins, 
resulting from various aero-structural 
considerations at high speeds, has 
necessitated more exact plate insta- 
bility calculations. Since heavy skins 
constitute a large percentage of the 
wing bending material, accurate de- 


termination of critical stress and 
effective width are necessary from a 
weight standpoint. 

Theory and tests show that the 
critical compressive stress of a stringer 
panel is intermediate between that 
for simple and clamped edge support; 
some function of the elastic restraint 
provided by the stringer element along 
the unloaded edges of the skin panel. 
Theoretical methods for determining 
the degree of restraint have not been 
well developed. Consequently, criti- 
cal compressive stresses were deter- 
mined on a large number of typical 
stringer panels. Analysis of the re- 
sults indicated that as the critical 
stress increased, a transition occurred 
from clamped to simple edge support. 

Since the effective width problem 
initiates at the critical stress of the 
panel, the effective width equations 
were modified to account for the em- 
pirically determined critical stress 
equations. This method yields re- 
sults that are consistently in good 
agreement with experimental data. 
Journal of the Aeronautical Sciences, 
October, 1946, Vol. 13, No. 10, pages 
518-524, 9 illus. 


Strength of Screw Threads of Whit- 
worth Form. J. V. Inglesby. It is 
noted that frequently it is necessary 
to reduce the size of certain parts, 
such as rivets and bolts, to a mini- 
mum in order to facilitate fitting or 
assembly, this being especially true 
in aircraft design. When the strength 
of a component is known only 
vaguely, oversize is inevitable, to 
allow for the “factor of ignorance.”’ 
Because of these considerations and 
the fact that no recognized method 
of stressing Whitworth-form threads 
is given in textbooks, the writer pre- 
sents a stress analysis of screw threads 
of the Whitworth form. After setting 
forth certain general assumptions 
with regard to the specifications of 
the thread and the pressure to which 
it is subjected, he reviews the stresses 
imposed on screw threads and works 
out mathematically the critical stress. 
Tables give values for stress coeffi- 
cients for external and internal threads, 
and numerous examples are worked 
out for the calculation of maximum 
safe loads and safety factors. The 
Journal of The Royal Aeronautical 
Society, September, 1946, Vol. 50, No. 
429, pages 710-717, 2 illus. 


A Study of the Damaging Effect of 
Fatigue Stressing on SAE X4130 
Steel. John A. Bennett. It is ex- 
plained that if a sample of a ferrous 
metal is subjected to a pulsating 
stress greater than the fatigue limit, 
a erack will form which eventually 
will lead to fracture. Prior to forma- 
tion of the first crack a change takes 
place in the metal which is detectable 
only by means of a fatigue test. The 
damaging effect of fatigue stressing 
above the endurance limit was in- 
vestigated with notched specimens of 


SAE X4130 steel. The damage was 
measured by the decrease in endurance 
at another stress. A_ deflection 
method for detecting the formation of a 
fatigue crack permitted the damage 
measurement to be limited chiefly 
to the precrack stage. The results 
showed that the apparent rate of 
damage depends on the stress history. 
If the prestress is higher than the test 
stress, the damage occurs rapidly at 
first, then more slowly. The reverse 
is true if the damaging stress is lower 
than that used to measure the damage. 

Tests also were made with smooth 
specimens in an effort to determine the 
cumulative damage caused by fatigue 
at more than one stress. Two meth- 
ods were developed for extrapolating 
to determine the point at which 
fatigue cracking starts, so that the 
damaging-cycle ratios could be based 
on the life of the specimens prior to 
cracking. Complete S-N curves 
were determined for specimens after 
each of eight different damaging treat- 
ments. With these curves a method 
of expressing damage was developed 
which permitted the direct addition 
of damage occurring at different 
stresses. The reliability of this method 
was checked by testing specimens 
after fatigue loading at two or more 
different stresses and comparing the 
results with predictions based on the 
addition of the indicated damage. 
The agreement was within the ex- 
perimental error. Journal of Re- 
search of the National Bureau of 
Standards, August, 1946, Vol. 37, 
No. 2, pages 123-139, 21 illus. 


Air Pressure for Testing Aircraft 
Structures. C. R. Smith. Instances 
are cited where air pressure is more 
suitable than hydraulic appliances for 
testing aircraft parts and appliances. 
It is explained that the use of air 
pressure is especially desirable where 
small loads and large deformations 
are involved. <A description is given 
of a setup for testing airplane con- 
trols by air pressure. Air cylinders 
are calibrated prior to the test. The 
load is measured in terms of air pres- 
sure and controlled by means of a 
pressure regulator. Another setup 
using air cylinders is that for applying 
reverse loading on a rudder torque 
tube. Particulars are given also about 
the use of a hydraulic windshield wiper 
inserted in the oil line to provide auto- 
matic control for hydraulically op- 
erated endurance tests, and the use 
of an aircraft main landing-gear re- 
tracting cylinder for prooftesting a 
small assembly. Automotive and 
Aviation Industries, September 1, 
1946, Vol. 95, No. 5, pages 18, 19, 
92, 5 illus. 


Strains and Stresses in Cellulose- 
Nitrate Films. J. S. Gourlay. The 
paper deals with the action of colloids 
such as cellulose nitrate and cellulose 
acetate when used to produce tautness 
in the fabric covering on the support - 
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ing surfaces and body structure of 
airplanes. In such applications ac- 
curate knowledge of the elastic con- 
stants as a function of temperature and 
humidity appears to be of prime im- 
portance, and inthestudy the tautening 
of the fabric is related to the elastic 
constants by analogy with the forces 
required to bend a thin plate to the 
form of a cylindrical shell. Certain 
analogies between the bending of thin 
plates by edge couples and the be- 
havior of the composite structure ob- 
tained when colloid films are de- 
posited on a_ substrate possessing 
little rigidity are discussed. As a 
consequence the operative stresses 
are reduced as a first approximation 
to a system of couples operating at 
the edges. The force components 
adjacent to the substrate are then 
considered as equilibriated by a com- 
ponent of adhesion of equal magnitude 
but opposite sense, and the system re- 
duces essentially to a thin layer of 
colloid which may be regarded as a 
membrane stretched by uniform ten- 
sion, the magnitude of which is pro- 
portional to the weight of the colloid 
deposited per unit of area. Aircraft 
Engineering, September, 1946, Vol. 8, 
No. 211, pages 296-298, 316, 13 illus. 


Analysis of Shear Lag in Box Beams 
by the Principle of Minimum Poten- 
tial Energy. [Eric Reissner. Ref- 
erence is made to two recent papers 
in which shear lag in box beams was 
analyzed by an application of the 
theorem of least work, which is the 
basic minimum principle for the 
stresses. The present paper contains 
an application to the problem of shear 
lag of the theorem of minimum po- 
tential energy, which is the basic 
minimum principle for the strains. It 
is shown that application of the theo- 
rem of minimum potential energy to 
the present problem leads to simpler 
and more general results than the ap- 
plication of the theorem of least work. 
While the least-work method fur- 
nishes the stresses in box beams with 
no cutouts, application of the mini- 
mum-potential-energy method fur- 
nishes, in a simpler manner, the 
stresses in beams ‘without or with 
cutouts. It also furnishes beam de- 
flections and is equally convenient for 
beams supported in statically deter- 
minate or in statically indeterminate 
manner. Quarterly of Applied Mathe- 
matics, October, 1946, Vol. 4, No. 3, 
pages 268-278, 2 illus. 

Strain Analysis by Photogrid 
Method. W. F. Brown, Jr., and M. 
H. Jones. Experimental work on the 
forming of aluminum-alloy sheet car- 
ried out during the late war at the 
Case School of Applied Science led 
to the development of the photogrid 
method of strain analysis described. 
With this photographic process an 
orthogonal grid can be applied to the 
metal surface in somewhat the same 
manner as in the process of photo- 
engraving. The technique of apply- 
ing the grid to a metal surface and 
making subsequent strain measure- 
ments is discussed. Examples of the 
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process are illustrated. Curves show 
the strain distribution in formed 
24SO aluminum-alloy sheet. The 
Iron Age, September 12, 1946, Vol. 
158, No. 11, pages 50-55, 10 illus. 


Circles of Stress and Strain Com- 
pared. J. Charles Rathbun. It is 
stated that in finding the stresses at 
selected points on the surfaces of ex- 
isting structures, due to actual load 
conditions, it is often necessary first 
to measure the deformations and then 
to obtain the stresses from these. Not 
only the directions of the maximum 
and minimum stresses, but also their 
values, may be found by means of a 
simple graphical construction involv- 
ing a circle that has been developed 
from the less simple ellipse. Since 
the circle and the ellipse are geo- 
metrically interrelated, the same con- 
struction and computations can be 
applied to problems involving strain 
and moment of inertia. This type 
of problem frequently arises in prac- 
tice, one example being when the 
maximum stress is desired in the 
cover of an airplane wing. Different 
metheds of obtaining the circle from 
the ellipse are described, including 
those of Coachy, Culmann, Ketchum, 
Mohr, and Land. Engineering News- 
Record, September 19, 1946, Vol. 137, 
No. 12, pages 96-99, 13 illus. 


Stress Diffusion Problems. Part 
W. J. Goodey. In the fourth install- 
ment of a serial article on problems of 
stress diffusion in air frames consider- 
ation is given to diffusion of bending 
moment into a fuselage of circular 
cross section. An analysis is made of 
the way a bending moment, applied 
at one end of the longerons only, is 
diffused into the whole section and 
finally distributed according to the 
usual beam theory of bending. Nu- 
merical examples of several cases are 
worked out and the results are shown 
in a graph. Aircraft Engineering, 
September, 1946, Vol. 8, No. 211, 
pages 313-316, 2 illus. 


Improving Engine Parts by Direct 
Measurement of Strain. R. G. An- 
derson. The writer interprets some 
of the results of stress analysis of 
aircraft-engine parts and describes 
several of the methods whereby the 
life of such parts can be improved. 
He states that machine parts gener- 
ally contain a sufficient amount of ma- 
terial, but the material is often inef- 
ficiently distributed. He emphasizes 
that in designing it is important to 
proportion parts so as to take advan- 
tage of beneficial prestresses. The 
subject is discussed in sections dealing 
with imposed, residual, quenching, 
and machining stresses; nonuniform 
cold reduction; prestressing during 
assembly; thermal stresses; com- 
bined stresses; allowable stresses; 
and the fatigue strength of machine 
parts. SAE Journal, September, 
1946, Vol. 54, No. 9, pages 466-475, 
502 (Transactions), 21 illus.; ‘‘Im- 
proving Machine Parts Through 
Strain Measurement,”’ by R. G. An- 
derson, Machine Design, September, 
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1946, Vol. 18, No. 9, pages 137-142, 
9 illus. 

Distribution of Structural Weight of 
Wing Along the Span. V. V.Savelyev. 
Translation of Report No. 381 of the 
Central <Aero- Hydrodynamical Insti- 
tute, Moscow, 1939. The true weight 
distribution law of the wing structure 
along the span is investigated. It is 
shown that the triangular distribu- 
tion and that based on the propor- 
tionality to the chords do ‘not corre- 
spond to the actual weight distribu- 
tion. On the basis of extensive data 
on wings of the CAHI type airplane, 
formulas are obtained from which it is 
possible to determine the true dia- 
gram of the structural weight dis- 
tribution along the span from a knowl- 
edge of only the geometric dimensions 
of the wing. At the end of the paper 
data are presented showing how the 
structural weight is distributed be- 
tween the straight center portion and 
the tapered portion as a function of 
their areas. National Advisory Com- 
mittee for Aeronautics, T.M. No. 1086, 
August, 1946. 


Strength Investigations in Aircraft 
Construction Under Repeated Appli- 
cation of the Load. KE. Gassner. 
Translation of ‘Festigkeitsversuche 
mit wiederholter Beanspruchung im 
Flugzeugbau,”’ Luftwissen, Vol. 6, No. 
2, February, 1939. The stresses pro- 
duced in an aircraft fluctuate in 
varying measure, according to the 
nature and purpose of the machine, 
about a mean load, which corresponds 
to the air forces in unaccelerated hori- 
zontal flight, hence to the value of the 
total loaded weight of the aircraft 
multiplied by unity. These load 
fluctuations or “load multiples’ do 
not succeed each other in obedience to 
any definite law. They are produced 
by gusts of varying strength and di- 
rection and as the result of the opera- 
tion of the controls. Strength tests 
in which this requirement is directly 
taken into account have recently 
been carried out by the DVL Ma- 
terial Strength Department and are 
reported in this memorandum. Na- 
tional Advisory Committee for Aero- 
nautics, T.M. No. 1087, August, 1946. 


The Shearing Rigidity of Curved 
Panels Under Compression. N. J. 
Hoff and Bruno A. Boley. Experi- 
ments were carried out at Polytech- 
nic Institute of Brooklyn Aeronauti- 
cal Laboratories in order to deter- 
mine the shearing rigidity of curved 
panels under compression, particularly 
in that region of loading where the 
panels are in a buckled state. For the 
preliminary tests, four, and for the 
final test series eight circular cylin- 
ders were built of aluminum-alloy 
sheet. The cylinders were reinforced 
with a number of stringers and rings. 
The tests were made by measuring 
the angle of twist of the cylinder 
vaused by known amounts of torque 
while the cylinder was subjected to 
uniform axial compression. 

It was found that the shearing 
rigidity decreases with increasing com- 
pression, and the lowest value meas- 
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ured was about one-tenth of the origi- 
nal value. The results of the investi- 
gation are presented graphically and 
by means of an approximate empiric 
formula. Use is made of the nondi- 
mensional parameters ¢/ec, and r/d, 
where ¢« is the axial compressive 
strain in the stringers, «¢-, its value 
when the panel buckles, r the radius of 
the cylinder, and d the stringer spac- 
ing measured along the circumference. 
In the experiments the value of ¢/ecr 
varied approximately from 0 to 15, 
that of r/d from 1 to 2.5. National 
Advisory Committee for Aeronautics, 


_T.N. No. 1090, August, 1946. 


Effect of Change in Cross Section 
upon Stress Distribution in Circular 
Shell-Supported Frames. David H. 
Nelson. Bending-stress and bending- 
moment coefficients are presented for 
application to design of circular shell- 
supported fuselage frames of variable 
cross section for applied radial load, 
applied moment, and applied tangen- 
tial load. A ring that is properly 
reinforced in the region of maximum 
bending moment is shown to have a 
structural efficiency higher than that 
of a similar ring of uniform cross sec- 
tion. The structural efficiency is 
given in terms of the relative weights 
of the reinforced and nonreinforced 
rings. National Advisory Committee 
for Aeronautics, T.N. No. 1098, July, 
1946. 


Speed and Load Factor Graph. A 
graph is reproduced to show the load 
factors for various gross weights of 
Douglas DC-3 type aircraft, plotted 
for two critical gust-flight conditions. 
Gross-weight values are represented 
horizontally along the abscissa, and 
air speeds and limit load factors verti- 
cally along the ordinate axis. The high 
angle of attack load-factor curve is 
used in conjunction with the permis- 
sible flight-speed curve, and the low 
angle of attack load factor curve is 
used with the dive-speed flight condi- 
tion. The curves shown are prima- 
rily “expected limit gust load factor’’ 
curves for a given airplane entering 
into a standard turbulent atmosphere 
under given flight conditions. An ex- 
ample of the use of the graph is out- 
lined. Douglas Service, September, 
1946, pages 17, 18, 1 illus. 


Wind Tunnels and Laboratories 


Research. Details are disclosed 
about the new National Aeronautical 
Establishment to be built at Thur- 
leigh, near Bedford, England, and the 
extensive wind-tunnel equipment, 
which will include tunnels for super- 
sonie research work. The proposed 
layout of the establishment is shown 
in a perspective diagram. The equip- 
ment planned for ultimate installation 
includes at least one large supersonic 
wind tunnel with a total power of 
120,000 hp. and a speed equivalent 
to 1,500 m.p.h.; other smaller super- 
sonic tunnels; a tunnel for investigat- 
ing the tendency of aircraft to spin, by 
the use of free models in a vertical air 
stream; a tunnel to investigate flutter; 
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Just a look at the record is enough to convince even 
the most casual observer that progress in aviation engines has 
always been closely related to progress in aviation fuels. Today, 
as the next chapter in aviation history is being written, it is 


still apparent that improved fuels make feasible the develop- 


ment of even more efficient engines. < 
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New York City 
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to improve the antiknock: quality of aviation and motor gasolines. 
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a tunnel designed for very low turbu- 
lence airflow tests; and a spinning 
tower for testing propellers. Flight, 
August 22, 1946, Vol. 50, No. 1965, page 
189, Lillus.; National Aeronauti- 
cal Establishment,’ The Aeroplane, 
August 30, 1946, Vol. 71, No. 1840, 
pages 243-245, 6 illus. 

Aeronautical Laboratories of the 
National Research Council of Canada. 
The first volume of the Quarterly 
Bulletin of the National Research 
Council of Canada contains a feature 
article titled “Balancing of Aircraft 
Controls,” illustrated by photographs 
showing wind-tunnel tests of aircraft 
components and some of the equip- 
ment used in those tests. The bulle- 
tin also contains reports of the activi- 
ties of the various laboratories, with 
brief comments about the progress 
in current projects, including the ac- 
tivities of the Aerodynamies Labora- 
tory, the Aircraft and Allied Instru- 
ment Laboratory, The Deicing Labo- 
ratory, the Engine Laboratory, the 
Gasoline and Oil Laboratory, the 
Hydraulies Laboratory, and the Strue- 
tures Laboratory. The bulletin con- 
cludes with a list of aeronautical 
research reports issued by the Na- 
tional Research Council between Janu- 
ary 1, 1944, and March 31, 1946. 

The second Quarterly Bulletin con- 
tains a feature article titled ‘‘The 
N.R.L. Tailless Glider.”” Photographs 
of the complete aircraft, drawings of 
its structure, an¢ pictures of models 
undergoing tests are included. The 
activities of each of the laboratories 
of the institution are summarized. 
National Research Council of Canada, 
Quarterly Bulletins, January 1 to 
March 30, 1946, and April 1 to June 
30, 1946. 

Propeller Test Houses. ‘Two new 
test houses, each capable of accom- 
modating propellers up to 30 ft. in 
diameter, have been added to the 
experimental facilities of the Hamilton 
Standard Propellers Division of 
United Aircraft Corporation. The 
new houses are reported to be the 
first to use adjustable air funnels, 
which are known technically as cone- 
type orifices and are mounted on 40- 
ton structures that can be moved 
back and forth within each test house. 
Each funnel is 15 ft. long and can be 
contracted to a 15-ft. diameter or ex- 
panded to 30 ft. at one end. With 
this double adjustability the airflow 
within each test chamber can be re- 
stricted to conform to the size of pro- 
peller under test. Air speeds up 
to 125 m.p.h. are created in the 
test cells when operating at full capac- 
ity. 

Each air funnel or orifice is con- 
structed of 24 overlapping steel plates 
15 ft. long and 3 ft. wide, hinged at 
one end and individually rolled to 
give the required circular effect. 
Wrapper cables operated by an elec- 
tric motor move the plates to constrict 
the opening at the adjustable end of 
the orifice, and other cables to each of 
the element plates expand it as the 
Wrappers are unwound. The plat- 
form on which the engine and _ pro- 
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Illustration Courtesy Hamilton Standard 
Propellers Division, United Aircraft 
Corporation 


The largest Hamilton Standard Hydromatic propeller built to date, 20 ft. in diameter, com- 
pared with the size of one of the company’s new test cells. The adjustable air funnel is shown 
expanded to its full diameter of 30ft. (See ‘Propeller Test Houses."’) 


peller are mounted simulates a wing 
structure, while the engine is installed 
in nacelle-like housing. Each 
“wing,’”? which can be used to mount 
either a pusher or tractor installation, 
incorporates a Plexiglas panel at one 
end of its leading edge. Stroboscopic 
lights are mounted behind the Plexi- 
glas for observing the operation of 
propellers under test conditions. Elec- 
trical impulses from vibration pickup 
devices are transmitted to the test 
offices where they are translated into 
terms of propeller stresses. Individual 
control rooms are equipped with the 
latest instruments and recording de- 
vices in addition to the “remote con- 
trol” equipment in the nacelles. 
Hamilton Standard Propellers Divi- 
ston of United Aircraft Corporation. 


Miscellaneous 


Transformation Groups of the Ther- 
modynamic Variables. Wallace D. 
Hayes. A certain class of transforma- 
tions on the thermodynamic variables; 
the internal energy; the enthalpy; 
Hemholtz’s function; Gibbs’ fune- 
tion; the entropy; the absolute 
temperature (intensive); the absolute 
pressure (intensive); and the volume, 
which leave the fundamental equa- 
tions invariant, are investigated and 
are found to form a group of the order 
32. The quotient group with respect 
to a normal subgroup of the order 4 
gives the octic group obtained by 
other investigators, the normal sub- 
group containing trivial but nonex- 
cludable transformations. In contra- 
distinction to previous investigators, 


it is not necessary to use absolute val- 
ues or a rule of signs. Examples are 
given of the application of the trans- 
formations. Quarterly of Applied 
Mathematics, October, 1946, Vol. 4, 
No. 3, pages 227-232. 


Air Matériel Command’s German- 
English Dictionary. Captured Ger- 
man documents will be deciphered 
more easily because of a new 75,000- 
word German-English dictionary be- 
ing compiled by Air Matériel Com- 
mand. Designed for the clarification 
of German aeronautical words, 
phrases, idioms, and slang, the dic- 
tionary will assist government agen- 
cies, the aeronautical industry, and 
research and educational institutions 
in understanding captured German 
documents on wartime air develop- 
ments. Material is being extracted 
from deciphered enemy codes and 
from 250 tons of captured air docu- 
ments. The dictionary features a 
German-English appendix, listing 
many symbols employed in the vari- 
ous categories of aircraft construction 
and operation. 

German translations of American 
and. British aeronautical terms and 
the arbitrary words and phrases ap- 
plied to German prototypes and 
equivalents of Allied equipment and 
accessories (and organization and op- 
eration units) are proving most help- 
ful in determining exact meanings of 
hitherto obscure terms. Army Air 
Forces, Air Matériel Command. 


The Properties and Uses of Helium. 
Henry P. Wheeler, Jr. An informa- 
tion circular outlines the chemieal, 
thermal, and electrical properties of 
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helium, the forms in which it is made 
available, and how it is utilized in the 
aeronautical and other industries. 
Tables classify these properties and an 
extensive bibliography contains ref- 
erences to published matter about he- 
lium, catalogued under various head- 
ings according to the properties and 
uses of the an aterial. Information 
Circular No. 7344, April, 1946, U.S. 
Department oi the Interior, Bureau 
of Mines. 
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Atomic Disintegration. N. Feather. 
In what might be termed a detailed 
outline of advances in nuclear physics, 
the writer reviews the evolution of this 
relatively new science, tracing and ex- 
plaining the developments, discover- 
ies, and steps in theoretic reasoning 
which have led to our present under- 
standing of the subject and the ability 
to release some of the energy of the 
atom. A large part of the article is 
devoted to the provision of the back- 
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ground of theory necessary to an 
understanding of the recent diseover- 
ies regarding nuclear fission explained 
in the concluding pages. A _ brief 
comment is made about the possibili- 
ties of using the heat resulting from 
atomic disintegration for industrial 
purposes. The discussion that fol- 
lowed the reading of the paper is in- 
cluded. The Journal of The Royal 
Aeronautical Society, August, 1946, 
pages 553-567. 


Vapor Lock and Pump Selection in Aircraft Fuel Systems 


(Continued from page 25) 


rate of climb and a small (*/, in.) vent. Increasing 

the vent size to 1'/, in. diameter lowered the effective 

pressurization to a peak value of 1.25 Ibs. per sq.in. 
and, after a few minutes of level flight, the “tank 
ram’’ was negligible. 

(5) A change to a higher pressure fuel system will 
normally have no effect on failure altitudes. Usually, 
failure occurs on the suction side of the system; once 
the fuel is past the engine pump, the likelihood of failure 
is small. However, unsatisfactory metering of fuel 
can occur if pressure drops in the carburetor are appre- 
ciable.6 In such a case, a considerably higher pressure 
fuel system than normal (40 to 50 Ibs. per sq.in. in- 
stead of 15 or 22 lbs. per sq.in.) might prevent vapor 
evolution in the carburetor. 

While computations of the type given in this paper 
cannot be guaranteed to give accurate answers, the 
relative results for different pumps and different 
installations are reliable. Most important, the ap- 


proach gives a better understanding of the vapor lock 
problem and also shows the need for more and accurate 
information on pumps. 
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Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 
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Bye That Never Closes 


You are looking at a thermistor — 
a speck of metallic oxide imbedded in 
a glass bead hardly larger than a pin- 
head and mounted in a vacuum. The 
thermistor was developed by Bell Tele- 
phone Laboratories to keep an eye on 
the amplification in long-distance tele- 
phone circuits. 


When a thermistor is heated, its 
resistance to electric current changes 
rapidly. That is its secret. Connected 
in the output of repeater amplifiers, 
it heats up as power increases, cools 
as power decreases. This change in 
temperature alters the resistance, in 
turn alters the amplification, and so 
maintains the desired power level. 
Current through the wire at the left 
provides a little heat to compensate 
for local temperature changes. 


Wartime need brought a new use 
for this device which can detect tem- 
perature changes of one-millionth of 
a degree. Bell Laboratories scientists 
produced a thermistor which could 
“see” the warmth of a man’s body a 
quarter of a mile away. 


Thermistors are made by Western 
Electric Company, manufacturing 
branch of the Bell System. Funda- 
mental work on this tiny device still 
continues as part of the Laboratories 
program to keep giving America the 
finest telephone service in the world. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Human Factors in Air Transport 


Design, by Ross A. MeFarland; 
McGraw-Hill Book Company, Ince., 
New York, 1946; 670 pages, $6.00. 

The purposes of this book are to 
present factual data on all the aspects 
of air-transport design affecting pas- 
sengers and crew, to present interpre- 
tive data showing how a physical vari- 
able may create a human problem, and 
to offer recommendations and possi- 
ble solutions to such problems. Dr. 
MeFarland has achieved these pur- 
poses by bringing together the knowl- 
edge of the psychologist and the physi- 
ologist and that of design and operations 
engineers and pilots. As Dr. Edward 
Warner states in his foreword, air- 
craft designers have been aware of 
human factors, but because the fac- 
tual data were scattered no organized 
attack has been made upon their 
evaluation and the solution of the 
problems they present. Anintegration 
of the existing knowledge, using bio- 
logic as well as physical data, was 
urgently needed. In meeting this need 
the author has gathered an impressive 
amount of material and presented it 
clearly. 

While his references to original 
sources periodicals, Govern- 
ment publications, books, and com- 
pany reports are numerous, much of 
the value of the book can be ascribed 
to his working acquaintance with 
operating engineers and officials, pi- 
lots, and aircraft designers. The 
scope of the book is wide, including 
chapters on the control of insects and 
air-borne diseases and the prevention 
of aircraft accidents, as well as such 
topics as pressurized cabins, ventila- 
tion, heating, noise, vibration, and 
passenger accommodations. No bet- 
ter single source is available for sum- 
maries of the available knowledge on 
collision of birds with airplanes, choice 
of colors in cabin design, windshield 
design, night vision, or the design of 
instrument panels. Most important 
is the author’s intention that the book 
be useful to the industry as a whole. 
He has made it so. It is as valuable 
to management as it is to engineers, 
and can be read ‘with profit by any- 
one concerned with building airplanes 
for human use. 


Terminal Airport Financing and 
Management, by Lynn L. Bollinger, 
Alan Passen, and Robert E. McEl- 
fresh; Division of Research, Gradu- 
ate School of Business Administra- 
tion, Harvard University, Boston, 
1946; 385 pages, $4.25. 


All of the books reviewed 
and listed are in the I.A.S. 
Library and may be bor- 
rowed without charge, ex- 
cept for certain reference 
books. Application for 
loans should be made to 
The Paul Kollsman Lend- 
ing Lubrary, 2 East 64th 
Street, New York 21, N.Y. 


The results of an intensive field 
study of 51 airports and of numerous 
conferences with city, state, and 
C.A.A. officials, air-line executives, 
and representatives of various associa- 
tions in the transportation field are 
compiled in this book. There are four 
major parts. Part I considers public 
and private financial responsibilities 
and develops a proposal for a rate- 
setting procedure to be used in assess- 
ing fair charges against airport users. 
Part II examines present-day capital 
costs, expenses, and revenues. This 
investigation affords data for subse- 
quent use in testing the proposed rate- 
setting procedure and also permits 
evaluation of current airport-manage- 
ment practices. 

Part III illustrates and tests the 
proposed rate-setting procedure and 
at the same time indicates when and 
how financial self-sufficiency may be 
attained at airports. Part IV is con- 
cerned with management control. 
After a brief discussion of essential 
airport records, emphasis is placed on 
questions of organization, incentives, 
and controls. Consideration is then 
given to the possible advantages of a 
joint air-terminal corporation. 


The Engineer at Law, by Conde B. 
McCullough and John R. McCul- 
lough; Iowa State College Press, 
Ames, Iowa, 1946; Vol. I, 447 pages; 
Vol. II, 442 pages; $3.00 each. 

A résumé of modern engineering 
jurisprudence, compiled in two vol- 
umes, is intended to acquaint the en- 
gineer with the basic necessities that 
lie behind the technicalities of legal 
procedure, and to discuss briefly the 
fundamental principles involved in 
those branches of the law which control 
engineering operations and activities. 
Some of the intricacies of legal pro- 
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cedure are outlined, to convince the 
engineer of the futility of attempting 
to do his own legal work. By helping 
the engineer to a better understanding 
of certain phases of the law which ap- 
pertain to his work, an effort is made 
to render him capable of giving more 
intelligent service in court or in work- 
ing up the engineering data necessary 
for court presentation. The evolution 
of our system of jurisprudence is traced 
up to the present time. 


The Last Time I Saw Then, by Lt. 
Col. Corey Ford and Major Alastair 
MacBain; Charles Scribner’s Sons, 
New York, 1946; 244 pages, $2.75. 

These are stories of Air Force men 
in and out of action in Alaska and 
Greenland, England, India, Burma, 
China, the Philippines, the Marianas, 
and the United States, as encountered 
by the authors during the war. Some 
of the material has not previously 
been published in book form. The 
most moving of the chapters is ““We 
Live to Tell,” as told to the authors by 
Captains Gene Dale, John Morrett, 
and Bert Schwarz. It describes the 
Bataan Death March and more than 
2 years of imprisonment at the hands 


_ of the Japanese. 


Proceedings of the American So- 
ciety for Testing Materials, Volume 
45, 1945; American Society for Test- 
ing Materials, Philadelphia, 1946; 
1,058 pages, $12. 

The volume contains a summary of 
the proceedings of the forty-eighth 
annual meeting of the A.S.T.M.; 
committee reports on ferrous metals 
and other materials; and the technical 
papers read before the Society. One 
of the papers is “Fracture Testing of 
Alloy Steels for Aircraft Engine Forg- 
ings,” by R. D. Haworth, Jr., and A. F. 
Christian, of Wyman-Gordon Com- 
pany. A summary of the symposium 
on adhesives held at Atlantic City in 
October, 1945, is included..: - 


Fighting Divisions, by E. J. Kahn, 
Jr., and Henry McLemore; The In- 
fantry Journal Press, Washington, 
D.C., 1946; 218 pages, $2.50. 

Brief histories are given of the 
action in the war of the 90 combat 
divisions comprising all the American 
ground-combat forces. Five of these 
were air-borne divisions. The order of 
battle of U.S. forces and a list of the 
campaigns and battles, 1941-1945, 
are given in two appendixes. There 
are eight maps. 
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Proceedings of the Society for Ex- 
perimental Stress Analysis, Vol. 3, 


No. 2; Addison-Wesley Press, Inc., 
Cambridge, Mass., 1946; 166 pages, 
$5.00. 


The papers read at the annual meet- 
ing of the Society for Experimental 
Stress Analysis, held at the Hotel 
Astor, New York, November 26-28, 
1945, are assembled in this volume. 
Among the papers presented is ‘‘Bi- 
cycle Spokes—Their Use in Testing 
Aircraft Structures,” by C. R. Smith 
of Consolidated Vultee Aircraft Cor- 
poration. The discussions following 
the reading of the papers are included, 
as well as the membership list of the 
society. 


Airline Airport Design Recommen- 
dations; Air Transport Association of 
America, Washington, D.C., 1946; 
Part I, 43 pages. 

Part I of a series of six booklets, 
containing recommendations  con- 
cerning air-line airport design, was 
compiled by a committee of airport 
engineers of the Air Transport Asso- 
ciation of America. The recommenda- 
tions are the result of extensive study 
of aircraft design and operation, ap- 
praisal of the Civil Air Regulations 
affecting air-transport services, and 
consideration of the present and 
future needs of municipal communi- 
ties. The booklet deals with the fol- 
lowing topics: airport requirements; 
airport location; classification of air- 
ports; aprons; minimum runway 
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clearances (ground); runway con- 
figurations; comparative data on 


runway patterns. 


The Star Atlas and Navigation En- 
cyclopedia, by S. S. Rabl; Cornell 
Maritime Press, New York, 1946; 
161 pages, $5.00. Sample naviga- 
tion problems, descriptions and charts 
of the constellations and navigational 
stars, photographs and _ illustrations 
comprise a nontechnical presentation 
for the beginner. 


Economic Decisions of the Civil 
Aeronautics Board; United States 
Government Printing Office; for sale 
by the Superintendent of Documents, 
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Washington, D.C.; 737 pages, $1.75. 
Volume 4 compiles the Civil Aero- 
nautics Board reports, cases and deci- 
sions, covering the period between 
December, 1942, and June, 1944. 


The Business Law of Aviation, by 
Gerald O. Dykstra; McGraw-Hill 
Book Company, Inc., New York, 
1946; 523 pages, $5.00. A combined 
text and case book in aviation law 
presenting a convenient compilation 
of important court decisions that 
have involved some aspect of avia- 
tion, and calling attention to the Fed- 
eral and State statutes that govern 
this field. 


Other Books Received 


Machine Design, by V. L. Maleev; Inter- 
national Textbook Company, Scranton, Pa., 1946; 
581 pages, $5.00. The editors have been informed 


that between the date of receipt of the book and 
the publication of the review in the September 
issue of the AERONAUTICAL ENGINEERING RE- 


book has been advanced 


VIEW, the price of the 
from $4.50 to $5.00, 


Bibliography on Industrial Radiology, 1942 
1945, by Herbert R. Isenburger; St. John X-Ray 
Laboratory, Califon, N.J., 1946; 14 pages, $1.00. 

Supplementing the book /ndustrial Radiology, 
see ed., 1943, the bibliography lists 
books, papers, articles, publications of scien- 
tific and trade societies dealing with industrial 
applications of radiology which appeared between 
1942 and 1945. 


Flight Lines, by David W 
Press, New York, 1946; 64 page 

A collection of poems inspired by the service- 
men with whom the author served during the war 
as chaplain with the rank of Major. Many of the 
verses pay tribute to the work of the aerial photo- 
graphic mapping and charting units. 


The Efficient Use of Fuel; 
Company, Inc., Brooklyn 
$8.50. 

A text on the use of fuels for 
describes their composition, pr« 
ment used in burning them 


Isaac; Exposition 


s, $2.00. 


Chemical Publishing 
1945; 807 pages, 


industrial purposes 
»perties, the equip- 
and principles of com- 


bustion. 
Air Transport, by E. D. Weiss; Art & Educa- 
tional Publishers Limited, London, 1946; 59 


pages, 2s. 6d. 
Current international air transport problems 
are reviewed and discussed. 


Soils, Concrete & Bituminous Materials; His 
Majesty's Stationery Office, London, 1946; 288 
pages, 108. 

A record of a course dealing with airfield con- 
struction given at the Road Research Laboratory, 
(British) Department of Scientific and Industrial 
Research, July-August, 1943. 


The Flying Years, by Jack and Peggy Hereford; 
Western Air Lines, Inc., Los Angeles, 1946; 114 
pages, free. 

The history of Western Air Lines is reviewed 
from ite founding in 1925 to the present. 


Policy Review of the Tennessee Bureau of 
Aeronautics; The Tennessee Bureau of Aero- 
nautics, Nashville, 1946; free. 

Presei.ting the views of the members and staff 
of the Bureau concerning avigation objectives, 
principles, programs, and procedures. 


Tables for Measurement of Oil; Institute of 
Petroleum, London, 1945; 320 pages, 25s. 

Two groups of tables give the weights of oil per 
unit volume for different specific gravities, and 
the effect of temperature on oil volumes and spe- 
cific gravities. 


Sally 
New York, 


New Wings for Women, by 
Thomas Y. Crowell, 
pages, $2.50. 

compilation of 13 brief biographies of women 
who made aviation their career. The vocations 
range from a Russian combat pilot to an aero- 
nautical engineer. 


Knapp; 
1946; 179 


First Denver Congress on Air Age Education; 
University of Denver Press, Denver, Colo., 1946. 
139 pages, $2.50. 

A record of the proceedings and recommenda- 
tions of the first Denver Congress on Air Age Edu- 
cation, which met at the University of Denver 
during the summer of 1945. 


The Weather, by George Kimble and Raymond 
Bush; Penguin Books, Inc., New York, 1946; 
185 pages, $0.25. 

This handbook explains in nontechnical lan- 
guage the phenomenon of weather and the science 
of meteorological forecasting. 


Annual Report of the Secretary of the Navy, 
Fiscal Year 1945; U.S. Government Printing 
Office, W ashington, D.C., 1945; 143 pages. 

The Secretary of the Navy's Annual Report for 
the fiscal year 1945 incorporates as Part II by 
reference the three annual reports of the Com- 
mander in Chief of the United States Fleets and 
Chief of Naval Operations, with regard to combat 
operations during the war. Part I outlines plans 
for the postwar Navy, and Part III presents a 


record of the supporting activities of the naval 
establishment during the war, principally the 
procurement and training of personnel and dis- 


tribution of material. 


The Pursuit of the Flying Smugglers, by Lewis 
Edwin Theiss; Wileox & Follett Company 
Chicago, 1946; 320 pages, $1.00. 

An adventure story for juveniles relating the 
experiences of a flying newspaper reporter. 


Editors of Air News; 
New York, 


How to Fly, by the 
Philip Andrews Publishing Company, 
1945; 56 pages, $0.50. 

A series of ten lessons, accompanied by dia- 
grams and photographs, explains in nontechnical 
language how to pilot an airplane. A list of per- 
sonal aircraft manufacturers is included, with a 
résumé of their products. 


Merchant Airmen, prepared by the Ministry of 
Information; His Majesty’s Stationery Office, 
London, 1946; 207 pages, 2s.; British Informa- 
tion Services, New York, $0.60. 

The British Air Ministry's account of the war 
history of British civil aviation, and of the 
achievements of British merchant airmen in trans- 
porting supplies through the dangerous and often 
uncharted regions of the air. 


A.S.T.M. Standards on Electrical-Heating and 
Resistance Alloys (with Related Information) ; 
American Society for Testing Materials, Phila- 
delphia, 1946; 173 pages, $2.00. 

A compilation of and methods of 
testing which have been issued by the American 
Society for Testing Materials for electrical heating 
and resistance materials, structural and electrical 
resistor materials for furnaces, thermostat metals, 
and materials for incandescent lamps, radio tubes, 
and electrical contacts, 


The Iowa Institute of Hydraulic Research; 
ow of Iowa, Iowa City, 1946; 80 pages, 
50. 


Bulletin No. 30 of the University of Iowa 
Studies in Engineering comprises a history of that 
research organization, a description of its research 
facilities, and the character of the work performed 
there. 


Aircraft Munitions, prepared by Standards 
and Curriculum Division, Training, Bureau of 
Naval Personnel; U.S. Government Printing 
Office, Washington, D.C., 1944; 190 pages, $0.35. 

One of a series of books for the enlisted men of 
naval aviation contains basic information about 
explosives, small-arms ammunition, machine 
guns, and 20-mm. aircraft guns, as well as about 
bombs and fuses, torpedos, rockets, mines, pyro- 
technics, smoke-screen equipment, and destruc- 
tors. 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Lending Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an exchange 
agreement with the Engineering Societies Library, any 
book on gene:al engineering may be borrowed from its great 
collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The W. A. M. Burden Reference Library 


This reference library contains over 12,000 aeronautical 
books, magazines, pamphlets, and reports gathered from 
world-wide sources and is one of the most complete aero- 
nautical libraries in the world. Material from this library 
is not available for loan but may be used for reference pur- 
poses at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood 28, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering 
material. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
2 EAST 64th STREET, NEW YORK 21, NLY. 
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A New WITTEK Hose Clamp 


For Personal Planes 


The great fund of aviation production knowledge 

. developed during the war by aircraft parts man- 

TYPE FBP ufacturers is now being turned to peacetime 

planes, commercial and personal. Wittek now 

offers manufacturers of these planes the FBP 
Hose Clamp. 

The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 12” wide, fol- 
lows the basic FB design, incorporating lighter 
construction and economy —yet retaining the high 
Wittek standards for dependability, high grade 
materials and good workmanship. 

TYPE FBSS In addition to the FBP, FBSS and WWD, Wit- 
® tek manufactures a complete line of Hose Clamps 
ul - of various designs. There is a Wittek Hose Clamp 
to meet every aircraft application. Write for full 
particulars. 


TYPE WWD WwW ITTE K 


MANUFACTURING CO. HOSE 


4305-15 W. 24th Place, Chicago 23, lil. CLAMPS @ 


3 NEW INDUSTRIAL 
PRESSURE SWITCHES 


for control of liquids or gases that will 
not corrode brass 


M-500 
M-600 
M-700 


art 


These switches are suitable for control of compressors, water 
pumps, carbonated beverage machines and any industrial 
control problem for liquids or gases, and may be used either 
as a pressure or vacuum switch. 


M-500 has an externally adjustable range, fixed differential 
and a rating of 10 amps, 1 10va-c. normally closed, normally 
open cv double throw. Weight 8 oz. Pressure connection 
1." N.P.T. nipple. 

M-600 differs from M-500 only in that it may be manual! 
reset eaternally. 

M-700 carries the same rating as the preceding two with 
the added advantage of an adjustable differential. This switch 
however is only available with normally open coniacts. 


Write for complete specification. Use Coupon “18.” 


61 WESTCHESTER AVE 
AMEROTEC CO. tains, 


EVIEW—NOVEMBER, 1946 


AERONAUTICAL ENGINEERS: Structural Engineers, 
Aerodynamicists, and Layout Engineers having at least four 
years aircraft experience in addition to college degrees are 
urgently needed by large eastern manufacturer. Considera- 
tion will also be given to aircraft engineers interested in all 
phases of design and test engineering. In letter of applica- 
tion please give detailed account of your aircraft experience 
as well as other pertinent data you feel will assist us in fully 
and promptly considering your application. All replies will 
be held strictly confidential. Address all replies to: 


Employment Manager 
Fairchild Aircraft Division 
Hagerstown, Maryland 


McDONNELL AIRCRAFT CORPORATION 


of St. Louis has positions available for Stress An- 
alysts to work on advanced design piloted and 
pilotless aircraft of Transonic and Supersonic 
speeds. 


Three years’ experience as Stress Analyst 
desirable. Write 


McDonnell Aircraft Corporation 
Lambert - St. Louis Municipal Airport 
Box 516, St. Louis (21), Missouri 


AER RIANTA (IRISH AIRWAYS) 
TRANSATLANTIC DIVISION 


1. Applications are invited for the post of Technical Manager of the 
Transatlantic Division of Aer Rianta (Irish Airways). 


2. Substantial knowledge of and achievement in Air Transport develop- 
ment and operation generally are essential qualifications, while 
experience of transatlantic operations is highly desirable. The 
successful applicant will require to be in a position to take complete 
charge of operational engineering and all allied matters. 


3. Applicants should state the range of salary expected and should 
give particulars of age, experience and qualifications including 
educational attainments. The salary that will be offered will be 
commensurate with the standing of the successful candidate and 
the importance of the post 


4. Applications should reach The Secretary, Aer Rianta Tta., Trans- 
atlantic Division, 43 Upper O'Connell Street, Dublin, Eire, not later 
than Wednesday, llth December 1946 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited Lt.-Col. W. Lockwood Marsh 
LLAe.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 


Subscription: $5.25 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 


12 Bloomsbury Square London : : W.C.1 England 


OW P 
P 
Now 
m 
re 
e) 
di 
Ji 
/* 3H > m 
\ B 
R 
G 
th 
al 
re 
Vi 
AY 
fa 
B 
st 
V 
tl 
: 
» i 
tl 
C 
\ 
— 
| 
L 
| 
| er 
: 
| 
| 
4 it 
rr 
fi 
I 
h 
: 
| 
d 
} 
| 
| \ 
I 
| f 


'Use of Blueprints, prepared by Standards and 
Curriculum Division, Training, Bureau of Naval 
Personnel; U.S. Government Printing Office, 
Washington, D.C., 1944; 127 pages, $0.25. 

asic reference material is prepared for enlisted 
men of the Navy whose duties require them to 
read and use blueprints. The symbols used are 
explained and instruction is given for the proper 
drafting procedure. 


Miracle Before Berlin, by Richard McMillan; 
Jarrolds Publishers Ltd., London, 1946; 160 
pages, 15s. 

A war correspondent’s record of the action on 
the European front from the invasion of Nor- 
mandy to the end of the war in Europe. 


Universal Military Training, compiled by Janice 
B. Harrington; The Library of Congress, General 
Reference and Bibliography Division, Washing- 
ton, D.C., 1945; 118 page 

A supplement to a basic list compiled by the 
General Reference and Bibliography Division of 
the Library of Congress contains a selected and 
annotated list of references intended to present 
representative opinions on the question of uni- 
versal military training, published between 
March 23 and September 6, 1945. 


Italy: Economics, Politics and Military Af- 
fairs, 1940-1945, compiled by Helen F. Conover; 
The Library of Congress, General Reference and 
Bibliography Division, Washington, D.C., 1945; 
85 pages. 

bibliography originally requested by the 
Military Intelligence Service of the War Depart- 
ment has been enlarged to include an extensive 
group of source material for the study of the 
economic life of Italy during the final year: 
Mussolini's dictatorship, the collapse of the fs 
state, and the period of reconstruction. 


Wartime Production Achievements and the Re- 
conversion Outlook; War Production Board, 
Washington, D.C., 1945; 110 pages, $1.00. 

The report of the Chairman of the War Produc- 
tion Board for the year ended November 2, 1945, 
summarizes the achievements of American ‘indus- 
try in producing and supplying war material and 
in starting the process of reconversion to civilian 
industries. It contains many tables and charts 
conveying statistical information about produc- 
tion of a wide variety of commodities. 


Physical Constants of Hydroaarbons, Volume 
II, by Gustav Egloff; Reinhold Publishing 
Corporation, New Yerk, 1946; 661 pages, $15. 
A collation and evaiuation of all melting-point, 
boiling-point, density, and refractive-index data 
available up to May, 1944, concerning hydro- 
carbons. 


Encyclopedia of Hydrocarbon Compounds, 
compiled by John E. Faraday; Chemical Pub- 
lishing Company, Inc., Brooklyn, 1946; various 
paging. An extensive encyclopedia of the hydro- 
carbons, in loose-leaf form. . 


Les Tenseurs en Mécanique et_en Elasticité 
(Tensors in Mechanics and in Elasticity), by 
Léon Brillouin; Dover Publications, New York, 
1946; 364 pages, $3.75. The first American 
edition, in French, of a book by a leading French 
physicist constitutes an exposition of tensor 
analysis and its application in theoretical physics. 


Audels Welders Guide, by Frank D. Graham; 
Theo. Audel & Company, New York, 1946; 422 
pages, $1.00. Fundamental welding operations 
and specialized techniques used in hand and ma- 
chine welding are explained in the form of ques- 
tions and answers. 


The Story of the Atomic Bomb, by C. H. Doug- 
las Clark; The Machinery Publishing Company, 
Ltd., London, 1945; 52 pages, 3s. 6d. The princi- 
ples of atomic and subatomic physics are explained 
in semitechnical language. Particulars are given 
about radioactivity, the splitting of atoms, the 
relativity of mass, and the atomic bomb itself, 


Quality Control Chart Technique When Manu- 
facturing to a Specification, by B. P. Dudding and 
W. J. Jennett; The General Electric Company, 
Ltd., London, 1944; 74 pages, $1.00. A hand- 
book giving a more detailed development of the 
principles discussed in British Standard 600R 
\ ho 2). It is arranged in two parts with appen- 
dixes, 


Quality Through Statistics, by A. S. Wharton; 
Philips Lamps, Ltd., London, 1945; 60 pages, 6s, 
A study of statistical methods in the factory, pre- 
pared for the purpose of illustrating recent experi- 
mentation projects and Sonenepnnas in high- 
quality products manufactured by British firms 


Rei Air Ace, by Alexander Pokryshkin; Soviet 
War News, London, 1945; 56 pages, 1s. A per- 
sonal account of the training and combat duties of 
a fighter pilot, written by a famous fighter pilot in 
the Red Air Force. 


Industrial Research, 1946; Advisory Editor, 
N C. Andrade; Todd P ‘ublishing C ompany, 
Ltd., New York, 1946; 737 pages, $6.00. The 
fifth in a series of British reference books for in- 
dustries contemplating the use of new materials, 
processes, and equipment, and new types of 
plints to obtain better production results. 


BOOKS 


Eagles in the Sky, by Horace S. Mazet; The 
Westminster Press, Philadelphia, 1946; 189 
pages, $1.00. An adventure novel for teen-age 
boys is told in the person of the commander of a 
night-fighter squadron fighting the Japanese. 


Graphical Symbols for Electric Power and Con- 
trol; American Standards Association, New 
York, 1946; 36 pages. This standard, developed 
to replace American Tentativ e Standards Z10g2- 
1933 and the previous issue, Z.32.3-1943, stresses 
symbols that-are simple in design and easy to re- 
produce. 


European Transport: The Way to Unity; 
Fabian Publications, Ltd., Lenaee. 1946; 39 
pages, 2s. An analysis of the European transport 
problem cites as the major threat the sovereign 
national state and the lack of internationalization. 


Heating, Ventilating, Air Conditioning Guide, 

946; American Society of Heating and Ventilat- 
ing Engineers, New York, 1946; 1,279 pages, 
$6.00. The twenty-fourth edition of a guide for 
engineers and others dealing with heating and 
ventilating problems contains an enlarged tech- 
nical-data section and a new grouping of subjects 
to provide a more logical progression from funda- 
mental principles to special application. 


Our Red fm i War Department, Wash- 
ington, D.C., 1945; pages. War Department 
Pamphlet No. 30 the Red Army 
soldier to the American soldier, discusses the 
organization of the Soviet Army, and notes the 
variations from U.S. Army customs. 


Higher Education Looks Ahead, by Ernest V. 
Hollis and Ralph M. Flynt; U.S. Office of Educa- 
tion, Washington, D.C., 1945; for sale by the 
Superintendent of Documents; 98 pages, $0.20. 
A compilation of reports about postwar plans in 
the colleges and universities of the United States. 


Radar: What It Is, by John F. Rider and G. C. 
Baxter Rowe; John F. Rider Publisher, Inc., New 
York, 1946; 72 pages, $1.00. 

A nontechnical explanation of the principles of 
radar and its essential parts is offered in a book 
discussing the existing types of equipment and 
their application in milits ary operations and in 
commercial sea and air navigation. The subject 
is treated in chapters as follows: underlying 
principles of radar; the basic radar set; antennas 
and indicators; how ground troops used radar; 
how radar is used at sea; how the Air Forces 
used radar; radar IFF and countermeasures; 
and the future of radar. 


Relay Engineering, by Charles A. Packard; 
Struthers-Dunn, Inc., Philadelphia, 1946; 640 
pages, $3.00. 

There are a great many types of electromagnetic 
relays and these are capable of being combined 
and interconnected in scores of ways that are not 
obvious unless the matter is given considerable 
study. The engineer who must specify the correct 
types of relays for a given application and who 
must determine the circuits for which they may 
be used, requires a variety of information about 
the subject that has not been readily, available. 
This reference book is offered to guide engineers 
and others in the selection and use of relays. 


Machine Operation Times for Estimators, by 
Joseph C. Derse; The Ronald Press Company, 
New York, 1946; 156 pages, $6.00. 

Data that will enable the estimator of machine 
jobs to make quick, accurate calculations of 
operating times are presented. The data cover 
the different kinds of work done on the machines 
commonly found in metalworking plants and 
enable the estimator to select the individual ele- 
mental operation times that, properly combined, 
will give him the correct overall times to allow 
on jobs to be carried out. The information is 
based on actual time studies. Methods are shown 
whereby individual shop performance may be 
checked to determine the relative efficiency of any 
particular worker or plant. 


A Bulletin of Technical Courses; Headquarters 
Army Air Forees, Wright Field, 1946; 127 pages 
Army Air Foree Manual 54-0-1 is a bulletin of 
technical courses offered by the Army Air Forces, 
and ineludes descriptions, course date, and en- 
trance requirements for each course. 


Our Atomic World, by Robert E. Marshak, 
Eldred C. Nelson, and Leonard I. Schiff; Univer- 
sity of New Mexico Press, Albuquerque, N.M., 
1946; 58 pages, $0.50. Written by three scien- 
tists who took part in the work that led to the de- 
velopment of the atomic bomb, this pamphlet 
contains factual information about atomic energy 
and the bomb itself. 


The Working Electron, by Raymond F. Yates; 
Harper & Brothers, New York, 1946; 247 pages, 
$2.50. The fundamentals of electronics in its 
many ramifications are explained in an attempt 
to give the layman an understanding of this 
science and its applications. 


Involutometry and Trigonometry, computed 
and compiled by Werner F. Vogel; Michigan Tool 
Company, Detroit, 1945; 321 pages, $20. 

Numerical tables are presented which are in- 
tended to simplify engineering calculations re- 
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lated to the design and manufacture of products 
based on involute curves and surfaces, such as 
gears, gear tools, splines, ete. The author classi- 
fies the various involute curves and surfaces, de- 
scribes their geometric properties, and gives the 
basic calculations related to them. Tables of 
derivatives, integrals of involutometry, and 
graphical characteristics are included for ready 
reference. 

A system of involute tracing tables may change 
prevailing layout methods of involutes at en- 
larged scale because it permits an increase in the 
scale of enlargement as well as in accuracy and 
convenience. New tables of gear formulas and 
other material of value to the gear engineer are in- 
cluded in an appendix. 


The Model Aircraft Handbook, by William 
Winter; Thomas Y. Crowell Company, New 
York, 1946; 345 pages, $2.50. 

The revised edition of this book embraces three 
main phases of the model-aircraft field, namely, 
design, construction, and flying technique. In- 
formation is given about types of models, model 
aerodynamics, the preparation of working plans, 
materials, and air-frame construction. Other 
chapters deal with miniature gasoline engines, in- 
door models, U-control and G-line flying, and 
radio control. Plans and descriptions of 18 new 
models are included. An appendix contains a 
series of three-view plans of famous models. 


Welding Aluminum and Aluminum Alloys; 
Reynolds Metals Company, Inc., Louisville, Ky., 
1946; 87 pages, $1.00. 

An explanatory handbook presents production 
methods recommended by the Reynolds Metals 
Company with regard to welding aluminum and 
its alloys. It describes the following specific proc- 
esses: gas welding; metal-are welding; carbon- 
are welding; atomic-hydrogen are wek Ree: inert- 
gas-shielded are welding; resistance welding; spot 
welding; seam welding; flash welding. ‘Other 
processes treated include brazing aluminum; fur- 
nace torch brazing; and _ soldering 
aluminum. Tables list mechanical properties of 
sheet metals, welding data for hand and machine 
work, and strength figures for welded aluminum 
alloys. Photographs show a wide variety of weld- 
ing operations and applications. 


Forming of Aluminum Alloys by the Rubber Die 
Press; Aluminium Development Association, 
London, 1945; 32 pages, Is. 

The use of the rubber-die press for forming 
aluminum and aluminum-alloy sheet, a process 
that is used extensively for the manufacture of 
many aircraft components, is described in this 
bulletin. Among the subjects discussed are types 
of die presses, dies and tools, the physical charac- 
teristics of the rubber matrix, the technique of 
rubber-die presswork, and the heat-treatment of 
blanks. A selected bibliography is included. The 
handbook is designated as Information Bulletin 
No. 11. 


Eisenhower’s Own Story of the War; Arco 
Publishing Company, New York, 1946; 122 
pages, $1.00 

A report by the Supreme Commander of the 
Allied Expeditionary Force on the invasion of 
Europe begins with an account of its planning and 
preparation, and proceeds in chronologic order to 
the surrender of the enemy. Each major phase of 
the campaign is treated in a separate chapter. 
Photographs and official War Department maps 
illustrate the text. 


Optical Instruments in Engineering, by Sydney 
H. Hemsley; Paul Elek (Publishers) Ltd., Lon- 
don, 1945; 88 pages, 7s. 6d. 

Useful to practicing mechanical engineers and 
students of engineering, this book outlines the con- 
struction and scope of some of the more important 
optical instruments now obtainable for workshop 
purposes, and briefly describes the principles on 
which they work. It contains information about 
the measurement of errors of alignment and in- 
clination, optical methods in fine measurement, 
and the use of optical interference. The electron 
microscope is deseribed in principle although it is 
not, strictly speaking, an optical instrument. 


High-Pressure Die Casting, by H. L. Harvill 
and Paul R. Jordan; H. L. Harvill Manufactur- 
ing Company, Vernon, Calif., 1945; 130 pages, 
$5.00. 

\ design guide for engineers provides detailed 
information about the cold-chamber high-pressure 
die-casting process. The difference between this 
process and the hot-chamber low-pressure method 
of die casting is explained. The technique of high- 
pressure die casting is described and particulars 
are given about the a: nt, including factors 
involved in die desig The author also discusses 
materials suited to die casting and elements of 
casting design which influence the satisfactory 
production of the end product. 


Index to A.S.T.M. Standards; American 
Society for Testing Materials, Philadelphia, 1945; 
224 pages. 

The Index covers all the c ret standards in all 
three parts of the 1944 Book of A.S.T.M. Stand- 
ards and its 1945 Supple ment, as well as _the 
standards published in the 1946 Book of A.S.T.4 
Methods of Chemical Analysis of Metals. Tenta- 
tive standards are distinguished by the inclusion 
of the letter ‘ in the serial designation. Refer- 
ences are also given to the current “Tentative Re- 
visions"’ of Standards. 
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And Its A pplication 
To Engine Testing 
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TELLS WHAT YOU WANT TO KNOW 


ABOUT MEASURING TORQUE AND THRUST 


Hagan THRUSIORQ measures torque and thrust 
with air. There are no knife edges, no mechanical 
balancing, no moving parts except for the almost 
imperceptible motion of a diaphragm and a 
poppet valve. 

With this method of measurement, torque at 
all speeds and loads can be measured without 
adjustments or compensations of any kind. 
Where unusually large engines require the use 
of several dynamometers, Hagan THRUSIORQS 


HAGAN THRUSIORQ 


measuring thrust and torque YW 


HAGAN CORPORATION + HAGAN BUILDING - PITTSBURGH 30, PA. 


TP 
WHT? 


may be connected so that the reading is auto- 
matically totalized. 

Continuous test records may be obtained by 
the use of standard pressure recording devices. 

This booklet gives full information on Hagan 
THRUSIORQ—what it is, how it works, data on 
range and accuracy, types available—practically 
everything you need to know to decide how 
‘THRUSTORQ can be used in your plant. There’s 


no obligation—just mail the coupon below. 


HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH 30, PA. 


Please send me your Bulletin 9345 


Bul | “The Hagan 
Turustorg and Its Application to Engine Testing.” 
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Company 


Street and Number 


Post Office Zone No. 


mien Alt 


For conversions...maintenance...service...USE 


C-47 C-54 


Only Douglas 
Approved Service Centers 
are equipped with 
Douglas Data 
and “Know-how” 


To provide the operators of Douglas transport aircraft 
with reliable sources of conversion and overhaul work 
at reasonable cost, Douglas has designated throughout 
the world a number of conveniently located organiza- 
tions known as Douglas Authorized Conversion Cen- 
ters. And, as a necessary following service, providing 
quality routine maintenance and repairs, Douglas has 
also appointed Douglas Approved Service Centers. 

Only these authorized centers have access to Doug- 
las field and factory technical assistance, quality con- 
trol methods, and a direct pipeline to the latest Douglas 
information vital in making top quality convérsions 
and repairs. 

Write: Service Manager, Douglas Aircraft Company, 


DC-3 DC-4 


AUTHORIZED CENTERS 


Inc., 3000 Ocean Park Boulevard, Santa Monica, Califor- 
nia, for name of Douglas Authorized Conversion Cen- 
ter or Douglas Approved Service Center nearest you. 

SPARE PARTS WARRANTY POLICY. This company’s 
standard warranty policy as applicable to new spare 
parts will be extended only to parts manufactured by 
the Douglas Aircraft Company. Such warranty applies 
whether the parts are supplied directly by Douglas, 
obtained from Government sources and supplied 
through Douglas in accordance with the War Assets 
Administration agency agreement, or procured by the 
ultimate consumer through authorized dealers or 
agents of Douglas. Warranty adjustments, in all cases, 
will be handled through the procurement source. 


For more complete information, write: 


DOUGLAS AIRCRAFT COMPANY, 


INC., SANTA MONICA, CALIFORNIA 
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Personnel Onportunities | 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 
employment to aeronautical specialists. Any member or organization may have requirements listed without charge by 


WANTED 
Relay Production Supervisor—Must be 


thoroughly versed in methods and small electrical 
unit manufacturing efficiency. Reliable estab- 
lished company for past 50 years. Write R. E. 
Fulton, Cook Electric Company, 2700 Southport 
Ave., Chicago, Ill. 


Layout Draftsmen—College graduates pre- 
ferred, with aeronautical or mechanical engineer- 
ing degrees. Must have 3 to 5 years’ experience 
in aircraft industry as layout draftsmen working 
on structures, stress analysis, and design. Plant 
located just outside Washington, D.C. Address 
inquiries to Engineering and Research Corpora- 
tion, Riverdale, Md. 


Aeronautical Engineers—Structural Engineers, 
Aerodynamicists, and Layout Engineers, having 
at least 4 years’ aircraft experience in addition to 
college degrees, are urgently needed by large 
Eastern manufacturer. Consideration will also 
be given to aircraft engineers interested in all 
phases of design and test engineering. In letter 
of application please give detailed account of 
your aircraft experience, as well as other perti- 
nent data you feel will assist us in fully and 
promptly considering your application. All 
replies will be held strictly confidential. Address 
all replies to Emplowment Manager, Fairchild 
Aircraft Division, Hagerstown, Md. 


Engineers and Physicists--The Cleveland 
Laboratory of the National Advisory Committee 
for Aeronautics has openings for engineers and 
physicists to work in fundamental research ap- 
plicable to aircraft propulsive systems. Research 
is in progress on engine performance, fuels, ther- 
modynamics, compressors, turbines, and ma- 
terials. Applications of the prinfiples of fluid 
mechanics are being investigated in the speed 
ranges covered by subsonic, transonic, and super- 
sonic flow rates. There are openings for pro- 
fessional men ranging from a starting rate of 

2,644.80 per annum for men just out of college 
to $8,179.50 per annum for men with qualifying 
experience in their respective fields. Apply to 
National Advisory Committee for Aeronautics, 
Cleveland Airport, Cleveland, Ohio, Attention, 
Mr. John D. Tousignant. 


Chief Aerodynamicist—Services of highly 
qualified aerodynamicist required to act as Chief 
Aerodynamicist. Applicants must be graduate 
engineers from recognized universities. Ex- 
perience on personal aircraft desirable. Applicants 
should write, giving complete details of education, 
experience, and salary expected, as well as availa- 
bility, to Fleet Manufacturing and Aircraft 
Limited, Fort Erie, Ontario, Canada. 


Assistant or Associate Professor—aAn assistant 
or associate. research professor with strong theo- 
retical background wanted to engage in research 
in the field of stability and missiles, Advanced 
degrees preferred. Salary commensurate with 
training and experience. Apply by letter giving 
details of educational background, experience, 
salary expected, availability, and personal his- 
tory, to D. W. Dutton, Director, Daniel Guggen- 
heim School of Aeronautics, Georgia School of 
Technology, Atlanta, Ga. 

Professor of Aeronautical Engineering—To 
teach advanced courses in aircraft design, ma- 
terials and processes, and structures. Opportu- 
nity for research work in newly organizeti Navy 
Ordnance program provides for full yéar-round 
employment. Rank and salary dependent. on 
educational background and experience. Con- 


writing to the Secretary of the Institute. 


siderable experience in aircraft industry and a 
permanent interest in teaching are desirable. 
Address: Dr. M. J. Thompson, Chairman, De- 
partment of Aeronautical Engineering, The 
University of Texas, Austin 12, Tex. 


Aerodynamicists—One or two positions open 
for experimental and theoretical research in su- 
personic aerodynamics in Navy Ordnance devel- 
opment program. Preference given to applicants 
with experience in supersonic field but will con- 
sider those with good background of fundamen- 
tals and subsonic work who wish to acquire ex- 
perience in supersonics. Salary dependent on 
education and experience. Address: Dr. M. J. 
Thompson, Associate Director, Defense Research 
Laboratory, The University of Texas, Austin 12, 
Tex. 

Physicist or Research Engineer—To do basic 
research and development work in applied optics 
related to supersonic airflow visualization. Work 
includes application of spark and schlieren pho- 
tography and interferometry to supersonic wind 
tunnel test program. Salary dependent on 
education and experience. Address: Dr. M. J. 
Thompson, Associate Director, Defense Research 
Laboratory, The University of Texas, Austin 12, 
Tex. 

Electronics Engineers, Project Engineer—The 
U.S. Naval Air Station, Quonset Point, R.I., has 
vacancies for highly qualified and experienced 
electronics engineers, P-5, at $5,905.20 per annum; 
P-6, at $7,102.20 per annum; and a project engi- 
neer, P-3, at $4,149.60 per annum. Applications 
(Civil Service Form 57) are desired from persons 
who feel that they are capable of performing at 
the above-mentioned professional level, and 
should be mailed to the Recorder, Board of U.S. 
Civil Service Examiners, U.S. Naval Air Station, 
Quonset Point, R.I. 

Chief Engineer—Experienced engineer needed 
to assume responsibility for stress analysis and 
C.A.A. approval of new personal airplane. Initial 
position would be as Chief of Structures, with op- 
portunity to assume Chief Engineer's position if 
experience and other qualifications are satisfac- 
tory. Opportunity for investment in the com- 
pany if desired. Address replies to The Dansaire 
Corporation, Dansville, N.Y. 


Mechanical Engineers, Designers and Layout 
Draftsmen—Having a minimum of 3 years’ indus- 
trial experience on small electromechanical de- 
vices. Positions are in the Engineering Divi- 
sion of the makers of the Link Trainer. Engi- 
neering degrees or equivalent are required for 
engineering and designing positions. Forty-hour 
week allows leisure to enjoy area's many outdoor 
activities. Wages paid 2re equal to, or above, 
locality average. Send 5! particulars to Person- 
nel Manager, Link Ayistion Devices, Bingham- 
ton, 

Aeronautical Engineers—The Board of U.S. 
Civil Service Examiners, U.S. Naval Air Station, 
Quonset Point, R.I., announces that a limited 
number of applications are now being accepted 
for the position of Aeronautical Engineer (Power 
Plants), P-3, $4,149.60 per year. Applicants must 
show that they have successfully completed a full 
4-year course leading to a Bachelors’ Degree in 
Aeronautical Engineering in a college or univer- 
sity of recognized standing; or 4 years of suc- 
cessful progressive aeronautical engineering ex- 
perience. In addition, applicants must show 3 
years of progressive professional aeronautical en- 


. gineering experience involving aircraft power 


plants. Graduate study in aeronautical engi- 
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neering inyolving aircraft power plants success- 
fully completed in a college or university of recog- 
nized standing may be substituted for experience 
year for year, up to a maximum of 3 years. Ap- 
plicants applying for this position should mail 


Standard Civil Service Form 57. to: Recorder, 


Board of U.S. Civil Service Examiners, U.S. Naval 
Air Station, Quonset Point, R.I. 

Research Engineer—Responsible position open 
with small corporation in develop t 
engineering on aircraft instrumentation and con- 
trol systems. Background of mechanical engi- 
neering or applied physics required. Address in- 
quiries to Box 388, Richmond, Va. 

Engineers and Physicists—Advanced positions 
are open to high-type engineers and physicists 
with master’s or doctor’s degrees to perform re- 
search, development, and design studies relating 
to high-speed aircraft and missiles. Salaries com- 
mensurate with ability. Excellent working condi- 
tions. Address inquiries to R. C. Blaylock, Chief 
Engineer, Curtiss-Wright Corporation, Airplane 
Division, Columbus 16, Ohio. 

Engineers, Technicians—The National Advi- 
sory Committee for Aeronautics at Langley Field, 
Va., has openings for engineers and technicians 
to work on the design, development, and applica- 
tion of instruments for use in its wind tunnels and 
other aeronautical research facilities. Currently, 
a large portion of the instrumentation is devoted 
to speeds considerably greater than the speed of 
sound and to the development of pilotless air- 
craft and guided missiles. There are openings 
for professional men ranging from a starting 
rate of $2,644.80 per annum for men just out of 
college to $4,902 per annum for men with experi- 
ence in instrument work. There are also open- 
ings for instrument mechanics and instrument 


~ makers, ranging from $2,034 per annum for men 


who have had a minimum of 2 years of experi- 
ence, other than routine production, in construc- 
tion, test, installation, or maintenance of me- 
chanical, electrical, electronic, or optical in- 
struments to a $3,090 per annum starting rate 
for first-class journeymen. Apply to Instru- 
ment Research Division, National Advisory Com- 
mittee for Aeronautics, Langley Field, Va. 


Aeronautical Engineers—To participate in 
design and development program of new aircraft 
in Engineering Branch. Immediate openings for 
aerodynamicists, flight test engineers, power 
plant engineer, design draftsmen. Address in- 
quiries to Edo Aircraft Corporation, College 
Point, N.Y., Attention of Mr. C. J. Libby, Ad- 
ministrative Engineer. 


Graduate Aeronautical Engineer—Small ex- 
panding engineering and manufacturing organiza- 
tion located in Houston, Tex., has a job oppor- 
tunity for a recent engineering graduate inter- 
ested in the design and/or manufacture of per- 
sonal airplanes. Write giving complete perti- 
nent information, including interests, experience, 
and starting salary expected to Anderson, Green- 
wood and Company, Sam Houston Airport, 
Houston, Tex. 


Engineering Personnel—Engineers with 5 or 
more years of helicopter experience in any one of 
the following lines: aerodynamics, stress analysis, 
vibration analysis, project engineering, and engi- 
neering flight test. Apply by letter to United 
Helicopters, 625 El Camino Real, Palo Alto, Calif. 

Heating and Ventilating Engineer—Senior 
heating and ventilating engineer, familiar with the 
principles of heat exchange and air conditioning 


AERONAUTICAL ENGINEERING REVIEW—NOVEMBER, 1946 


Registered U. S. Patent Office 


LIC VALVE LIFTERS 


— * Accurate Valve Timing and Perfect Seating 


at All Engine Speeds and Temperatures. 
The Zeto-Lash Hydraulic Valve Lifter is a simple, 


positive-action device which automatically adjusts its * Longer Life for Valves and Seats. 

own length during each revolution of the camshaft, : 

to compensate for expansion or contraction in the * Freedom from Tappet Adjustments for the 
valve train. Life of the Engine. 


LeroLash Hydraulic Valve Lifters are available in 
three basic types (mushroom, barrel, and stub) for 
all types of internal combustion engines—gasoline 
and Diesel. Eaton Engineers will be glad to discuss 
the application of Zeeo-Lask Hydraulic Valve Lifters 


to engines now in design. 
4 
Illustrated literature covering the design and 


operation of Zero-Lash Hydraulic Valve Lifters, 
including reports of outstanding service records, MANUFACTURING COMPANY 


will be furnished upon request. WILCOX-RICH DIVISION 
9771 French Road * Detroit 13, Michigan 


* Silent Valve Train Operation. 
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PERSONNEL 


applicable to aircraft design, is required to act as 
Group Leader in the Design Office of a large air- 
craft manufacturing company in Montreal. 
Candidates should be graduate electrical, me- 
chanical, or aeronautical engineersandshould have 
at least 5 years’ experience, including 3 years 
specifically in the above work, and 1 year of super- 
visory experience. Applicants should write giving 
details of educational background, experience, 
salary expected, and availability to Canadair 
Limited, P.O. Box 6087, Montreal, Quebec, 
Canada. 

Mechanics—Line Maintenance—Forty hours 
(rotating shifts). $1.26 per hour with periodic in- 
creases. Four years’ minimum experience in multi- 
engined aircraft (C-54 experience desirable). 
Preference given for experience in electtical or 
instrument line maintenance and Aircraft and 
Engine Licenses. Contact Personnel Department, 
American Overseas Airlines, LaGuardia Field, 
N.Y. 

Mechanics—Foreign Service: Paris, Iceland, 
Azores, Greenland. Foreman, $325 per month; 
lead mechanics, $325 per month; mechanics, 
$262.50 per month; $175 in addition to monthly 
salary for overseas duty. One year C-54 experi- 
ence minimum, with an additional 3 years’ experi- 
ence in line maintenance, and Aircraft and Engine 
Licenses. Contact Personnel Department, Ameri- 
can Overseas Airlines, LaGuardia Field, N.Y. 

Instructor—Wanted by Department of Me- 
chanical Engineering beginning in the fall quarter 
to teach undergraduate courses in aeronautics and 
courses in heat power engineering... Must have 
good academic training and some teaching experi- 
ence; should have practical experience in aero- 
nautical engineering and ability to do research. 
Salary up to $4,500 based on training and experi- 
ence. Apply to Department of Mechanical Engi- 
neering, College of Engineering, University of 
Kentucky, Lexington 29, Ky. 


Aeronautical Engirsers—Group Engineers in 
stress, structural test, and aerodynamics; lead and 
major engineers in design, aerodynamics, stress 
analysis, and structural test wanted immediately 
for development and production engineering work 
on feeder-line airplane (Boeing 417) and military 
aircraft. Write Chief Administrative Engineer, 
Boeing Airplane Company, 
Wichita, Kan. 


Aeronautical Engineers—Qualified Engineers 
are urgenfly needed for development work on 
flight test instrumentation at Wright Field, Day- 
ton. Attractive positions are open for research 
engineers (electrical, electronic, aeronautical, 
mechanical) with previous industrial experience 
in aircraft instrument development. Salaries 
range from $2,644 to $7,102 with the additional 
benefits of Federal Civil Service. Applicants may 
submit Civil Service Form No. 57 (obtained at 
local Post Office) to Secretary, Civil Service 
Board of Examiners, Air Matériel Command, 
Wright Field, Dayton, Ohio. Attention: TSFIS. 


Wichita Division, 


Research Designer—<Airplane designer, with 
previous experience in applied mechanics, aero- 
dynamics and stress analysis, to lead aircraft and 
missile design group. Advanced degree desirable. 
Thorough knowledge of jet propulsion necessary. 
Replies will be held in strict confidence. Write 
Cornell Aeronautical Laboratory, Employment 
Office, Buffalo 5, N.Y. 


Thermodynamicist—With strong theoretical 
background to engage in research work in the field 
of jet propulsion. Advanced degrees preferred. 
Replies will be held in strict confidence. Write 
Cornell Aeronautical Laboratory, Employment 
Office, Buffalo 5, N.Y. 


Aeronautical Engineers—The U.S. Naval Air 
Station, Jacksonville, Fla., requires the services of 
several highly qualified aeronautical engineers 
with power-plant or structures background, and 
preferably with some production experience. 
Salaries range from $2,980 to $5,180 per annum. 
Applications are now being accepted. Interested 
persons may obtain Civil Service Application 
Form 57 from their local post office and forward, 
completely filled out, to the Recorder, Industrial 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 


Relations Department, U.S. Naval Air Station, - 


Jaeksonville, Fla. 


Engineers—The Army Air Forces Air Institute 
of Technology being established at the Air Ma- 
tériel Command, Wright Field, Dayton, has sev- 
eral openings for qualified professors and engineers 
to administer and to teach on a graduate and 
undergraduate level in the College of Engineering 
(Aeronautics). Startingsalary ranges from $4,300 
to $7,175, depending on position and qualifica- 
tions. Employment will be effected in accordance 
with provisions in Civil Service Regulations. As 
faculty member, applicant should be capable of 
expanding into a research and consulting rela- 
tionship with the various A.M.C. Engineering 
Division Laboratories. Write Commanding 
General, Air Matériel Command, Wright Field, 
Dayton, Ohio, Attention TSPCP-1, setting forth 
personal data and qualifications, education and 
experience; or forward Civil Service Form 57 
available at post office. 


Aeronautical Engineers—Thoroughly trained, 
experienced, and qualified to deal with problems 
in aerodynamics and thermodynamics. Oppor- 
tunity to participate in development work arising 
from the application of advanced types of air- 
plane power plant and resulting high-speed per- 
formance. Write giving education and experi- 
ence, to the Industrial Relations Department, 
Consolidated Vultee Aircraft Corporation, Vultee 
Field Division, 842 South Lakewood Blvd., Dow- 
ney, Calif. 


Aerodynamicists—Immediate work is available 
for three qualified engineers with Kaiser Fleet- 
wings, Inc. First man must be a stability and 
control specialist with at least 2 years’ experience, 
some experience with problems related to flight at 
transonic and supersonic speed. Second man must 
be a specialist in aircraft performance estimation 
with a minimum of 2 years’ experience, familiar 
with compressibility phenomena and with means 
of accounting for these phenomena in perform- 
ance estimation. Third man must be familiar 
with general aerodynamics work and possess some 
knowledge of the characteristics of ram jet, pulse 
jet, and rocket jet engines. Good background in 
thermodynamics is necessary. Address reply to 
G. G. Cudhea, Chief Engineer, Kaiser Fleet- 
wings, Inc., Bristol, Pa. 


Assistant Professor—To teach applied mechan- 
ics, strength of materials, and fluid mechanics. 
A young man with M.S. degree preferred. Appli- 
cant should have special qualifications in the field 
of hydraulics and fluid mechanics. Opportunity 
to work in fluid meters research and the develop- 
ment of a fluid mechanics laboratory. Address 
inquiries to Department of Mechanics, University 
of Oklahoma, Norman, Okla. 


Instructor in Aeronautical Engineering—To 
teach courses in general aeronautics and stress 


sections. Must have aeronautical engineering 
degree. Opportunity todo graduate work. Ad- 
dress: Department of Aeronautical Engineering, 


University of Minnesota, Minneapolis, Minn. 


Assistant or Associate Professor—To conduct 
senior and graduate courses in airplane stress and 
design group. Must have M.S. degree in Aero- 
nautical Engineering and experience in industry 
or teaching. Salary open. Address: Depart- 
ment of Aeronautical Engineering, University of 
Minnesota, Minneapolis, Minn. 


Aerodynamicists—College graduates with 
sound theoretical training and at least 1 year of 
graduate study in compressible subsonic flow and 
supersonic flow to do research and test work in the 
Supersonic Wind Tunnel of the Ballistic Research 
Laboratories, Aberdeen Proving Ground, Mary- 
land. This is by far the largest operating super- 
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sonic wind tunnelin the country. Remuneration 
in accordance with qualifications. Write, giving 
education and experience, to The Commanding 
General, Aberdeen Proving Ground, Maryland, 
Attention: Director, Ballistic Research Labora- 
tories. 

Technical Representatives—To perform indus- 
trial representation within their resident state, 
county, or city for manufacturers and associated 
concerns throughout the country. Must have 
permanent position with an established company 
and complete domestic and technical information. 
Address inquiries to George E. Harris Associates, 
Rooms 314-318, Administrative Building, Mu- 
nicipal Airport, Wichita, Kan., Attention: G. E. 
Harris. 

Research Engineer—Theoretical Aerodynami- 
cist or Thermodynamicist with advanced de- 
gree to engage in research on certain high-speed 
developments. For details write Box 1-T, Rich- 
mond 2, Va. 


617. Research and Aerodynamics Engineers— 
Long-term helicopter development program for 
Army Air Forces requires additional experienced 
and capable engineers. Exceptional 
conditions and opportunities. Work 
aerodynamics, vibration, and flutter 
on advanced designs. Substantial 
in aerodynamics or vibration work 


working 
involves 
analyses 
experience 
essential. 
East Coast company. 

616. Associate or Full Professor—A leading 
Midwestern university which is developing an 
extensive graduate instruction and_ research 
program in the fields of high velocity aero- 
dynamics and jet propulsion needs an additional 
permanent staff member. Teaching will consist 
of one-third to one-half of load, balance on re- 
search. Rank will be Associate or Full Pro- 
Salary attractive; advanced degree re- 
quired plus practical experience. 


608. Patent Engineer or Attorney—Position 
requires at least 5 years’ industrial experience in 
the preparation of patent applications covering 
electromechanical and electronic mechanisms such 
as control systems, servomechanisms, industrial 
instruments, automatic pilots for aircraft or gyro 
instruments. Electrical Engineering or Physics 
degree combined with degree in Patent Law pre- 
ferred but not mandatory. Position requires 
ability to assume full charge of a small Patent 
Department, persistent follow-up of engineers to 
obtain patentable ideas. 


607. Design Engineer—Position requires at 
east 5 years’ industrial experience in the layout 
and design of electromechanical mechanisms such 
as controls, industrial instruments, aircraft in- 
struments, automatic pilots, or gyro instruments. 
Engineering degree preferred but not mandatory. 
Position requires ability to assume responsibility 
for the mechanical design in connection with one 
or more projects and close cooperation with the 
Project Engineer. 


fessor. 


606. Senior Project Engineer—Position re- 
quires at least 5 years’ industrial experience in the 
basic development and design of electromechani- 
cal and electronic mechanisms such as control 
system, servomechanisms, industrial instruments, 
automatic pilots for aircraft, or gyro instruments. 
Electrical Engineering or Physics degree pre- 
ferred but not mandatory. Position requires 
ability to direct several assistants in the handling 
of one or more major projects. 


605. Senior Designers—Wanted by aircraft- 
engine manufacturer. Will make major design 
layouts of engine and component parts. Must be 
able to make all necessary design computations, 
Should have several years’ experience with in- 
ternal combustion engines. Location Midwest. 

604. Senior Layout Men—Wanted by air- 


craft-engine manufacturer. 
experience with 


Must have extensive 
internal-combustion engines. 
To make complicated layouts from specifications, 
drawings, sketches, or notes furnished by engi- 
neers or designers. Should have considerable 
knowledge of manufacturing processes. Location 
Midwest. 
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ING 


REVIEW—NOVEMBER, 1946 


Aerodynamicists-- 


Experienced AERODYNAMICISTS and AERODY- 
NAMICS ENGINEERS are needed now. 


Opportunities for preliminary design work on ad- 
vanced aircraft and for theoretical aerodynamics. 


Opportunities with the company which designed 
and built the war-famous B-24's, B-32's and the 
world's largest bomber, the B-36, now undergoing 
flight tests in Fort Worth. 


WRITE NOW: full particulars, including educa- 
tion, experience, base salary, etc., to: Engineering: 
Personnel Representative. 


Consolidated Vultee 


Aircraft Corporation 
Fort Worth, Texas 


RESEARCH AERODYNAMICISTS! 


Bright, young aerodynamicists with good training in funda- 
mentals, for recently organized research group. Opportuni- 
ties for learning supersonic aerodynamics. Also excellent 
opportunities for continuing advanced evening studies in 
mathematics, neighboring 
university. Please reply giving experience and education 


physics and engineering at 


including transcript of college record to: 
Engineering, Personnel Office 
NORTH AMERICAN AVIATION, INC. 
Municipal Airport, Los Angeles 45, California 


FLIGHT ENGINEERS WANTED 


By International Carrier for overseas and 
domestic assignments. Draft Exempt. 


Applicants must hold A & E certificates. Age 21 to 35. 
Four years’ diversified maintenance experience on heavy 
multi engine type aircraft or graduate aeronautical engineers 
one year. Must pass flight physical. Have proof of citizen- 
ship for passport procurement. Address inquiries to: 


Personnel Relations Dept. 

Trans World Airlines 

AAF Annex #1, Bldg. T-7, Room 1534 
National Airport, Gravelly Point 
Washington, D.C. 


AER RIANTA (IRISH AIRWAYS) TRANSATLANTIC 
DIVISION 


Aer Rianta (Irish Airways), Transatlantic Division, invite 
applications for the following posts: 
(1) Operations Superintendent 

Applicants should possess or have possessed— 

(a) A commercial pilot's license and navigator's license. 

(b) Considerable flying experience of four-engined aircraft. 

Experience of Transatlantic Operations and 

Wide experience in control and organization of 

operations generally. 

Chief Engineer 

Applicants should have a University degree (or its equivalent) 

and considerable experience in 

(a) Operation and maintenance of civilian four-engined aircraft. 

(b) Performance analysis and stores calculations. 

(c) Organization, control of staff and administration generally. 

Telecommunications Engineer 

Applicants should possess 

(a) A University degree (or its equivalent) in Engineering or 
Science, the course for which included electrical subjects 
or physics. 

(b) Wide and responsible experience of aeronautical radio and 
of modern radio technique generally, including at least 5 
years’ experience in a responsible capacity in the design 
construction, installation, testing and maintenance 
aeronautical radio equipment for communications and as 
aids to air navigation. 

(c) Considerable experience in organization, control of staff, 
and administration generally. 

(4) Flight Controllers. 

Applicants should have 


flying 


t A minimum of 300 hours flying experience. 
b) A 2nd Class Navigator's License. 
¢) Experience of flying control or operations officer's duties 
including control of aircraft on long distance flights, and 
(d A sound knowledge of meteorology. 
(5) Chief Inspector 


Applicants*should have current C.A.A. or A.R.B. Inspection 

Licenses for four-engined gircraft and considerable experience 

in 

(a) Line maintenance 

(b) Organization and handling of personnel. 
Applications must be in writing and must state age, experience, educa- 
tional and other qualifications, range of salary expected, the date on 
which candidates are free to take up duty if selected, and names of 
two persons who can be quoted as references. The applications must 
reach the Secretary, Aer Rianta, Tta. (Transatlantic Division 
43 Upper O'Connell! Street, Dublin, Eire, not later than Wednesday, 
1 December, 1946. 


When you write to manufacturers 
whose advertising appears 
in the 
Aeronautical Engineering Review, 
it will be 
of interest to the companies 
and of benefit to the Institute if you 
mention that you saw it 
in the 


Aeronautical Engineering Review 
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602. Engineers—Prominent aircraft company 
in Eastern United States needs men with follow- 
ing qualifications: Experienced engineers with 
Bachelor's, Master's, Doctor's degrees in Elec- 
trical Engineering, Physics, Mathematics. At 
least 2 years’ experience in design and develop- 
ment of radar and television systems, automatic 
computers, servomechanisms, target seekers, 
etc., required. Positions open for preliminary 
and detail design, research, and development of 
guided missiles under Army and Navy contracts. 
Starting salary commensurate with experi- 
ence. 


601. Propulsive Power Research—Prominent 
aircraft company in Eastern United States needs 
men with the following qualifications: M.S. in 
M.E. or A.E. (B.S. accepted if experience war- 
rants). Two to 5 years in industry (research lab- 
oratory experience accepted from certain labora- 
tories). Work should include thermodynamics, 
fluid dynamics, metallurgy, heat transfer. Expe- 
rience also desired in hydraulics and automatic 
controls. Aerodynamics desired but not essen- 
tial. Centrifugal pump or supercharger work also 
desirable. One M.S. in Ch.E., combustion and 
metallurgy experience. Starting salary commen- 
surate with experience. 


598. Aeronautical Engineers—Immediate posi- 
tions open in Washington, D.C., for aircraft engi- 
neers with practical experience in preliminary 
investigations of new aircraft designs and air- 
plane performance. Salary between $4,149 and 
$4,902 per year. In applying please give brief 
sketch of personal qualifications, education, and 
experience. 


597. Aeronautical Engineers—Immediate posi- 
tions open in Washington, D.C., for aircraft engi- 
neers with practical experience in structural de- 
sign and research. Salary between $3,397 and 
$5,905 per year. In applying please give brief 
sketch of personal ~.ualifications, education, and 
experience, 


595. Modelmakers—Craftsmen skilled in the 
use of hand and power tools to close tolerances 
wanted for model work by growing industry in the 
West. Experience in making wind-tunnel, free 
flight, and tow basin models for Army, Navy, 
N.A.C.A., or industry desirable. Position per- 
manent. Please state full particulars in first letter, 
including age, experience, references, and salary 
desired. 


593. Resident Sales Engineers—Near New 
York, Boston, Bangor, Albany, Scranton, Phila- 
delphia, Richmond, Roanoke, Columbia, Jackson- 
ville, Birmingham, Nashville, Cincinnati, Pitts- 
burgh, Buffalo, Detroit, Chicago, St. Louis, Little 
Rock, New Orleans, San Antonio, Dallas, Okla- 
homa City, Kansas City, Omaha, Minneapolis, 
Helena, Casper, Denver, Albuquerque, Phoenix, 
Salt Lake City, Carson City, Boise, Seattle, Port- 
land, San Francisco and San Diego. If you live 
within a reasonable distance from these cities and 
are willing to represent a new young firm of 
consultants in them and surrounding communi- 
ties on a straight commission basis, kindly 
submit your complete background and present 
status. 


591. Engineer—To direct production. Grad- 
uate engineer, or equivalent, with practical pro- 
duction experience, wanted to direct manufac- 
turing activities of medium-sized East Coast 
concern specializing in precision equipment sold 
in the aircraft and industrial fields. Man de- 
sired should be capable of coordinating engineering 
development with production requirements; also 
of coordinating production control, tool design, 
costing, ete. New York City vicinity. Salary 
commensurate with experience. 


586. Project Engineer—To handle a complete 
helicopter development program. Should have 
not less than a Bachelor's degree in engineering 
and at least 5 years of rotary wing experience. In 
replying, applicants should submit complete 
background information and a recent photo- 
graph. 


584. Chief Project Engineer and Several 
Project Engineers—For design and development 
work in various forms of jet propulsion. Prefer 
men having some experience with rockets, ram- 
jets, pulse-jets or turbojets. Experience in per- 
formance analysis desirable. Eastern location. 
Reply by letter stating details of education, ex- 
perience, personal data, and salary desired. 


583. Aerodynamicist—For design and de- 
velopment of diffusers, nozzles, compressors, etc., 
in connection with jet propulsion development 
program. Prefer man familiar with transsonic 
and supersonic airflow. Eastern location. Reply 
by letter stating details of education, experience, 
personal data, and salary desired. 


582. Thermodynamicist—Preferably with in- 
ternal combustion experience for development 
work in connection with various forms of jet pro- 
pulsion systems, including cycle analysis, com- 
bustion chamber design, etc. Familiarity with 
rocket and jet fuels desirable. Eastern location. 
Reply by letter stating details of education, ex- 
perience, personal data, and salary desired. 


581. Aeronautical Engineer—With airplane 
stability and control experience wanted by elec- 
tronics company engaged in guided-missiles de- 
velopment. Location in vicinity of Boston. 
Good opportunity for right man. 


579. Aeronautical Engineer—A leading East- 
ern light aircraft accessory manufacturer desires 
to augment its engineering division with a young 
aeronautical engineer. Applicant must have 
knowledge of aircraft structures; hydrauke and 
electrical systems; mechanics of gases; imagina- 
tive and inquiring mind with the ability to solve 
current problems in light aircraft accessory de- 
sign. $4,500 starting salary. Recent photo and 
background in first letter. 


571. Executive Engineer—Established West 
Coast helicopter company offers unusual oppor- 
tunity for highly qualified engineer. Responsible 
for administration, programming, and control of 
engineering. In addition to technical training 
and experience, must have administrative and 
organizing ability and knowledge of production 
and procurement problems. Write full qualifi- 
cations. 


568. Personnel—An expanding southern New 
England helicopter company has positions avail- 
able in several fields for personnel interested in 
rotary wing aircraft. Experience in helicopters 
is desired but not necessary. Give full educa- 
tion and experience. 


567. Engineers—One of the largest engine 
companies located in Midwest engaged in ex- 
tensive and continuing development program on 
nonrotating aircraft propulsion engines has open- 
ings for the following personnel: 

Development Engineer—An idea man 
with good theoretical and practical background 
to direct activities of engineering group devoted 
to preliminary design and analysis. 

Thermodynamicist — Research - minded 
with good theoretical background, advanced de- 
grees preferred. 

Vibrations and Structures Engineer— 
A man with aircraft and aircraft engine design 
experience, with an interest in analytical vibra- 
tion pfoblems. 

Instrumentation Engineer—A man with 
a@ good understanding of wind-tunnel instrumen- 
tation, familiar with electronic, optical, and other 
instrumentation means suitable for use in study- 
ing aerodynamic and thermodynamic prob- 
lems. 


Mechanical or Aeronautical Engineers— 
Up to 5 years’ experience, interested in research 
and development activity in a rapidly expanding 
program, 

Aerodynamicist. 

Physicist. 


554. Aerodynamicists and Aeronautical Engi- 
neers—Positions available for highly qualified 
technical personnel with good theoretical back- 
ground to engage in development and test work in 
stability and control, high-speed aerodynamics, 


and axial-flow compressors. Salary in accordance 
with qualifications. In reply please give brief 
summary of personal qualifications, education, 
and experience. As required by the Civil Service 
regulations now in effect, preference in appoint- 
ments to these positions will be given in the 
following order: (1) persons entitled to ten-point 
military preference, (2) persons entitled to five- 
point military preference, (3) former Federal 
employees, (4) persons who do not come under 


(1), (2), or (3). 


548. General Manager—For large and active 
aircraft concern located in the East. In addition 
to proved administrative ability and all other 
qualities suited to a general manager must have 
many years of successful aircraft production ex- 
perience. Good position for a good man. State 
qualifications. Correspondence will be kept con- 
fidential. 


538. Engineers—Experienced engineers 
wanted for project engineering and design evalua- 
tion work on pilotless aircraft. Aeronautical 
graduates with training or experience in elec- 
tronics preferred. Location Washington, D.C. 


534. Draftsmen—Personal plane manufac- 
turer and government contractor located in New 
York Metropolitan area is seeking qualified air- 
plane draftsmen. Engineering degree not neces- 
sary although aeronautical experience desirable. 


529. Service Manager—For major personal 
plane manufacturer located in New York Metro- 
politan Area. Good opportunity. 


526. Aeronautical Engineers—Positions open 
in Washington, D.C., for aerodynamicists with 
design and research experience in high-speed aero- 
dynamics and stability and control or aircraft 
performance analysis. Salary between $4,149 and 
$4,902 per year. In applying, please give brief 
sketch of personal qualifications, education, and 
experience. 


518. Power-Plant Design Engineer—For 
supervision of design of power-plant installations. 
Will also supervise design of mechanical equip- 
ment, including heating and ventilating equip- 
ment, hydraulic, vacuum, and oxygen systems 
and cabin supercharging systems in airplanes. 
Must have mechanical or aeronautical engineering 
degree with over 7 years’ experience in this work 
in aircraft industry. Position available in Mid- 
west airplane company. 


511. Aeronautical Engineers—To teach 
mathematics, primary and advanced aeronautical 
engineering subjects including design and stress 
analysis in a Midwestern university. 


490. Assistant or Associate Professor— 
Sought by Aeronautics Department of Engineer- 
ing College to teach undergraduate and graduate 
courses in aerodynamics, aircraft structures, or 
aircraft propulsion. Must have good academic 
training and teaching experience; constructive 
interest in aeronautical research and develop- 
ment, preferably industrial or laboratory experi- 
ence in this field. Starting salary range: $3,000 
to $5,000, depending upon qualifications. 


AVAILABLE 


625. Industrial and Aeronautical Engineer— 
B.S. in Mechanical and Electrical Engineering; 
2 years’ postgraduate Aeronautical Engineering. 
Twenty-one years’ naval aviator; wide ex- 
perience operating, maintenance and overhaul 
various types aircraft and engines. Retired as 
a Commander, U. S. Navy. Four years’ shop 
superintendent in factory manufacturing aircraft 
and aircraft engines. Five years’ quality 
manager for one of the largest aircraft manu- 
facturers. Desires position as quality manager 
or manufacturing executive. 

624. Aeronautical Engineer—Of international 
prominence, who pioneered the sandwich con- 
struction, as well as developed the first sandwich 
aircraft surface in the United States, desires 
connections as consultant for advice on research, 
development, and production of sandwich-type 
aircraft surfaces and interiors. 


il 
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Research takes the long range view 


Today's achievement in the air was yesterday's research problem. Now, when men can fly 
in comfort miles above the earth, science is reaching up 100 miles and more to explore the 
possibility of controlled flight through interstellar space. Curtiss-Wright engineers have played 
a major part in the development of ram-jet missiles and continuing studies in flutter research will 
be verified by supersonic wind tunnel tests on small dynamic models. 

The Curtiss-Wright record in design and manufacture of aircraft provides a fitting background 


for the beyond-the-horizon planning which guides our thinking for tomorrow. 


FIRST tN FLIGHT 


WRIGHT 
eveloping Flight to 
Meet the Future. 
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PERSONNEL 


623. Manufacturers’ Technical Sales Repre- 
sentative—Aeronautical design engineer ex- 
perienced in technical sales representation desires 
connection with manufacturer or distributor of 
aviation products in selling to East Coast aircraft 
manufacturers. Ten years’ experience in the 
aircraft industry includes positions as technical 
sales representative, design engineer, and project 
engineer. Salary or commissions. Holds pilot 
certificate and will travel in company owned or 
privately owned aircraft. 


622. Aeronautical Engineer—Bachelor of 
Aeronautical Engineering, New York University, 
1944. Limited experience in engineering de- 
partment of a large aircraft manufacturing 
concern. Two years’ administrative experience 
as an officer in the U.S. Army. Speaks Polish, 
German, and Russian. Desires a position in 
engineering department of aircraft manufacturing 
concern, 

621. Aeronautical Engineer—B. of Ae.E., 
New York University. Three years’ experience 
in aircraft stress analysis, including aerodynamic 
loading, salvage, and design. Some light-plane 
flying experience. Holds Marine Engineer's 
license obtained in service. Desires responsible 
position doing aeronautical or mechanical engi- 
‘neering work. New York City or adjacent area 
preferred. Available immediately. 


620. Executive—French resident in U.S.A. 
since 1940. Varied experience in aeronautical], 
automotive, and mechanical engineering. Re- 
search minded, many ideas for future develop- 
ment. Has occupied high responsible adminis- 
trative official positions. Recently, Consulting 
Engineer in charge of a complete helicopter 
project covered by his own patents. Desires 
position in which engineering background, ad- 
ministrative training, and knowledge of French 
and European countries would be of value. 


619. Public Reletions Specialist—B.S. in 
Commercial Aviation; Journalism minor. Ten 
years’ experience avif&tion publicity and editorial 
work. Aggressive and tenacious with influential 
world contacts. Pilot, radio operator, and me- 
chanic with working knowledge of engineering, 
manufacturing, distribution, and _ transport. 
Desires career position with aviation firm or 
agency aviation account. Location immaterial. 
Résumé on request. 


618. Meteorologist-Engineer—Graduate me- 
teorologist and engineer; B.S. Meteorology, New 
York University; B.S.M.E., Case School of Ap- 
plied Science. Age28, Served as commissioned 
meteorologist with A.A.F, in U.S. Served as 
operations and dispatch officer with A.T.C. 
overseas for 14 months. Three and one-half 
years in service. Position wanted with air line 
or other concern interested in air transportation. 
Interested primarily in flight operations or traffic 
promotion work. Holder F.C.C. radio permit 
and C.A.A. Tower Controller's Certificate. Will 
consider work in domestic or foreign fields. 


615. Aeronautical Engineer—Age 27, B.A., 
Columbia University, 1939; B.S. in Aeronautical 
Engineering from M.I.T. in 1942; M.S. from 
M.I.T. in 1945 as result of course in servomech- 
anisms and _ instrumentation sponsored by 
Army Air Forces. Associated for 4!/2 years 
with Army Air Forces Air Matériel Command, 
Engineering Division, as aerodynamicist con- 
cerned with aircraft stability and control 
problems, including direction of flight tests, 
instrumentation, analysis of wind-tunnel and 
flight-test data, and design evaluation. Desires 
Position as aerodynamicist concerned with air- 
craft stability and automatic guidance problems. 


614. Experimental Test Pilot—Available 
immediately for any research problem or experi- 
mental project in helicopter or conventional 
types of aircraft from small personal craft to 
four-engined or pursuit, land or sea. One 
thousand hours’ experimental time in helicopters 
and military types of pursuit and multiengined. 
Six thousand hours’ pilot time with 4,500 hours 
certified. Pilot since 1921, licensed since 1928. 
Formerly, Chief Test Pilot and Assistant Chief 


Experimental Test Pilot for prominent com- 
panies. Excellent experimental training in all 
phases of such operations, with high percentage 
of data obtained satisfactory to engineering. 
Checked out at: Mayo Clinic altitude chamber 
and centrifuge with above-average record. Com- 
mercial, single, and multiengined land, single- 
engined sea, and flight instructor ratings. De- 
tailed résumé on request. 

613. Administrative or Executive Engineer— 
Registered Professional Aeronautical Engineer, 
with over 8 years of broad administrative, super- 
visory, and some design experience, desires 
executive or administrative position in either 
prime or assisting capacity. Will definitely 
consider position in other than aircraft or allied 
industry, or any position requiring initiative, 
responsibility, and a combination of business and 
engineering experience and training. No objec- 
tion to traveling. Geographical location un- 
important. 

612. Airline Engineer—Age 35, A & E licenses, 
Aeronautical degree; approximately 10 years’ 
experience in maintenance and maintenance 
engineering with a major air line and recent 
experience as Assistant Chief Engineer for com- 
pany manufacturing aircraft testing equipment. 
Seeks position with an air-transport company 
or manufacturer of aircraft equipment where 
intimate knowledge of air-transport maintenance 
problems and procedures will be of value. 

611. Manufacturing Executive—M.E.; 26 
years’ experience in production management. 
Thoroughly familiar with all phases of modern 
methods and precision machinery, tooling, pro- 
duction control, procurement, and plant organi- 
zation. Automotive and aircraft manufacturing 
background. Experience covers both aluminum 
and molded plywood construction. 

610. Aeronautical Engineer—B.Ae.E., Rens- 
selaer Polytechnic Institute. Age 22, single. 
Since July, 1945, connected with prominent 
East Coast light-plane producer as_ engineer. 
Experienced in structural design, aerodynamics, 
stress analysis, static testing, writing of reports 
for C.A.A. approval. Desires work associated 
with design and development of light planes. 
Associate member Sigma Xi, flying experience. 


609. Executive and Aeronautical Engineer— 
Successful experience as Chief Engineer and in 
other responsible positions with major personal 
aircraft manufacturer. Well known by top indus- 
try and C.A.A. personnel; fully acquainted with 
C.A.A. procedure and operations and with indus- 
try methods and organization. Has also had suc- 
cessful management experience, and background 
of experience as ground instructor, pilot, A & E 
mechanic, navigator, radio operator, etc.; has 
thorough understanding of aviation from operator 
and private owner standpoint; and has acquired 
a sound working knowledge of factors affecting 
sales and advertising, purchasing, manufacturing, 
development, etc., with a keen insight into the in- 
dustry’s problems for the future. 

603. Engineer—M.S.in A.E. Aircraft struc- 
tures engineer, 26 years old, married. Has 21/2 
years’ experience in’ the design of machine test 
equipment and 1'/2 years in responsible position 
as structures engineer for A.A.F. at Wright Field. 
Interested in position with Eastern or Midwestern 
aircraft company, or on staff of Eastern college. 
Qualified to teach mechanics, strength of materi- 
als, and airplane design. 


600. Aeronautical Engineer-Pilot— Associate 
in Arts in Ae.E.; Chinese, 23 years of age, single. 
Cambridge Senior School Certificate (local), 
London, England. Experienced in layout, struc- 
tural design, C.A.A. requirements, forging design. 
Has pilot's license and experience in maintenance 
of light aircraft and engines. Can translate 
French and Spanish (speaks both slightly), and 
speaks English fluently. Now Assistant Stress 
Analyst to Staff Engineer in well-known aircraft 
company. Desires engineering work with aviation 
company outside the United States. Willing to 
teach elementary engineering subjects. Will 
consider sales offer. Photograph, certificates sent 
on request. 


OPPORTUNITIES 


| 


599. Engineering or Management Executive— 
Engineer with 26 years’ experience in aircraft 
engineering and manufacturing seeks responsible 
engineering or management connection with air- 
craft manufacturer. Previous positions in $12,000 
range. Outstanding design, organizing, and 
managing ability. Familiar with Army, Navy, 
and commercial requirements. 


596. Technical Editor-Writer—Graduate Me- 
chanical Engineer. Has 1 year’s experience in 
operation of low-turbulence wind-tunnel testing 
airfoils, flaps, and ailerons. Also has 4 years’ 
experience writing and editing technical training 
material consisting of description, operation, 
inspection, maintenance, and test of airplane 
engine, flight, and navigation instruments. De- 
sires position as editor-writer of technical mate- 
rial, 

594. Pilot-Engineer—Degrees in both Aero- 
nautical and Mechanical Engineering. Three 
years’ experience in flight test engineering and 1 
year in wind-tunnel testing. Experience in both 
performance and flying qualities flight-test 
methods. Commercial pilot with single and multi- 
engined land ratings. Total time 1,700 hours 
with majority military in wide variety of types. 
Interested in flying or combination of flying and 
engineering in Middle West or West Coast aircraft 
company, preferably in connection with com- 
mercial-type aircraft. 

590. Salesman—dAge 26. Education in East- 
ern preparatory school and university. Three 
years’ air-line engineering, domestic. Desires 
position in aircraft sales (airplanes and/or air- 
plane parts). Excellent personal and business 
contacts. 

589. Representative—Chinese, technical engi- 
neer with degrees in Ae.E. and M.E. Completed 
Army Air Forces A. and E. maintenance and 
pilot training. 3 years’ factory experience in air- 
craft engine development works includes 1 year of 
jet propulsion and gas turbine. Formerly Gov- 
ernment official. Desires responsible engineering 
position or representation to China. 

588. Management or Administration— 
Twenty-seven years old, single, A.B. degree, 
University of Pennsylvania. Major in political 
administration, courses applicable to business 
administration. Courses in industrial engineering 
including industrial relations, business and gov- 
ernment, organization and organizational struc- 
ture. Aeronautical engineering courses in ele- 
mentary aerodynamics, performance calculation, 
aircraft drafting and engineering. Two and one- 
half years in aircraft testing in present position. 
Desires permanent position on junior level in 
management or administration with opportunity 
for advancement. Philadelphia area. 

587. Aeronautical Engineer—B.S. in Aeronau- 
tical and Mechanical Engineering. Five years’ 
experience as aircraft service engineer, including 
overhaul, manufacturing, and aircraft modifica- 
tion. Ex-Marine Captain. New York area pre- 
ferred. 

585. Administrative—Air Force Major, staff 
intelligence officer. Age 31, married, college 
graduate. Five years’ industrial experience prior 
to war. Desirable contacts in Philadelphia area. 
Some knowledge of German and French. Manu- 
facturer’s representative or agency. 

580. Engineer—E.E. Seeks research, de- 
velopment, or administrative position in New 
York City or Long Island. Ten years’ experience 
includes aircraft controls, ignition, servomecha- 
nisms and industrial electronics. Qualified to 
hold position requiring considerable administra- 
tive or supervisory ability. Will accept position 
of lesser responsibility with reasonable assurance 
of advancement. 

578. Aeronautical Engineer—B.S. in M.E., 
aeronautical option, 1942. Four years’ experi- 
ence large-scale wind-tunnel testing and research 
work on propellers, air-cooled engine installa- 
tion, airplane stability and control and general 
aerodynamics. Now engaged in supersonic 
flight-test work. Desires position in Middle West. 
Prefers research and development work in high- 
speed aerodynamics. 
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eAn Appreciation 


TO CORPORATE MEMBERS OF THE 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


Listed below are the leading aeronautical and industrial companies that make possible the publication of the 


Journal of the Aeronautical Sciences. 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exclusively 


to editorial material. 


Dues from individual members which would normally be used to publish this scientific and engineering monthly 
are thus released for additional services to the profession and industry. 


The Aeronautical Engineering Review and the Aeronautical Engineering Catalog, together with the Journal, provide a 
comprehensive technical information service for the benefit of the aircraft and related industries. 


ACADEMY OF AERONAUTICS, INC. 
CASEY JONES SCHOOL OF AERONAUTICS 
AERO INSURANCE UNDERWRITERS 
AEROJET ENGINEERING CORPORATION 
AERONCA AIRCRAFT CORPORATION 
AEROQUIP CORPORATION 
AGAWAM AIRCRAFi PRODUCTS, INC. 
AIRBORNE INSTRUMENTS LABORATORY, INC. 
AIRCHOX COMPANY DIVISION, JOYCE AVIATION, INC. 
AIRCRAFT RADIO CORPORATION 
AIREON MANUFACTURING CORPORATION 
AIRESEARCH MANUFACTURING COMPANY 
AIRESEARCH MANUFACTURING COMPANY OF 
ARIZONA, INC. 
AIREX MANUFACTURING COMPANY, INC. 
ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM COMPANY OF AMERICA 
AMERICAN AIRLINES SYSTEM 
AMERICAN OVERSEAS AIRLINES, INC. 
AMERICAN BOSCH CORPORATION 
AMERICAN PHENOLIC CORPORATION 
ASSOCIATED AVIATION UNDERWRITERS 
ASSOCIATED FOUNDRIES & MANUFACTURERS, INC. 
ATLAS SUPPLY COMPANY 
BAKER STEEL & TUBE COMPANY 
BEECH AIRCRAFT CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
EXPORT DIVISION 
FRIEZ INSTRUMENT DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO COMPANY 
THE BG CORPORATION 
BOEING AIRCRAFT COMPANY 
BOEING SCHOOL OF AERONAUTICS 
BREEZE CORPORATIONS, INC. 
ESSEX TOOL & DIE COMPANY 
FEDERAL LABORATORIES, INC. 
CAL-AERO TECHNICAL INSTITUTE, A DIVISION OF 
GRAND CENTRAL AIRPORT COMPANY 
CARRIER CORPORATION 
CESSNA AIRCRAFT COMPANY 
CHANDLER-EVANS CORPORATION 
CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
THE CLEVELAND GRAPHITE BRONZE COMPANY 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 
CLIFFORD MANUFACTURING COMPANY 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
NASHVILLE DIVISION 
STINSON AIRCRAFT DIVISION 
CONTINENTAL MOTORS CORPORATION 
COX AND STEVENS AIRCRAFT CORPORATION 
CULVER AIRCRAFT CORPORATION 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
DEVELOPMENT DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 
DOAK AIRCRAFT COMPANY, INC. 
DOUGLAS AIRCRAFT COMPANY, INC. 
EL SEGUNDO PLANT 
LONG BEACH PLANT 
THE DOW CHEMICAL COMPANY 
DZUS FASTENER COMPANY, INC. 
EASTERN AIR LINES, INC. 
EATON MANUFACTURING COMPANY 
THOMAS A. EDISON, INCORPORATED, INSTRUMENT 
DIVISION 


EDO AIRCRAFT CORPORATION 
THE ELECTRIC AUTO-LITE COMPANY 
ELECTROL INCORPORATED 
ENGINEERING AND RESEARCH CORPORATION 
ETHYL CORPORATION 
THE FAFNIR BEARING COMPANY 
FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVEYS, INC. 
FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
DURAMOLD DIVISION 
FAIRCHILD AIRCRAFT DIVISION 
RANGER AIRCRAFT ENGINES DIVISION 
FEDERAL TELEPHONE AND RADIU CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
FLETCHER AVIATION CORPORATION 
G & A AIRCRAFT, INC. 
GENERAL AVIATION EQUIPMENT COMPANY, INC. 
GENERAL ELECTRIC COMPANY 
GENERAL INSTRUMENT CORPORATION 
GENERAL MOTORS CORPORATION 
AC SPARK PLUG DIVISION 
AEROPRODUCTS DIVISION 
BUICK MOTOR DIVISION 
CADILLAC MOTOR CAR DIVISION 
CHEVROLET MOTOR DIVISION 
DELCO PRODUCTS DIVISION 
DELCO-REMY DIVISION 
EASTERN AIRCRAFT DIVISION 
FISHER BODY DIVISION 
FRIGIDAIRE DIVISION 
HARRISON RADIATOR DIVISION 
RESEARCH LABORATORIES DIVISION 
ROCHESTER PRODUCTS DIVISION 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COMPANY 
THE GRAY MANUFACTURING COMPANY 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
W. & L. E. GURLEY 
HANNA ENGINEERING WORKS 
HASKELITE MANUFACTURING CORPORATION 
HAWAIIAN AIRLINES LIMITED 
THE HILLIARD CORPORATION 
THE INTERNATIONAL NICKEL COMPANY 
IRIVNG AIR CHUTE COMPANY, INC. 
JACK & HEINTZ, INC. 
JOHNS-MANVILLE SALES CORPORATION 
KAISER FLEETWINGS, INC 
KELLETT AIRCRAFT CORPORATION 
KENYON INSTRUMENT COMPANY, INC. 
WALTER KIDDE & COMPANY, INC. 
KOLLSMAN INSTRUMENT DIVISION, SQUARE D COM- 


LANGLEY CORPORATION 
LAVELLE AIRCRAFT CORPORATION 

LEAR INCORPORATED 

LIBERTY AIRCRAFT PRODUCTS CORPORATION 

LINK AVIATION DEVICES, INC 

THE LIQUIDOMETER CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 
LONGINES-WITTNAUER WATCH COMPANY, INC. 
MAGNAFLUX CORPORATION 

THE MARQUETTE METAL PRODUCTS COMPANY 
THE GLENN L. MARTIN COMPANY 

THE W. L. MAXSON CORPORATION 

WARREN McARTHUR CORPORATION 

McDONNELL AIRCRAFT CORPORATION 

MENASCO MANUFACTURING COMPANY 
MICROMATIC HONE CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MOORE DROP FORGING COMPANY 


NATIONAL CITY BANK OF NEW YORK 
NATIONAL CREDIT OFFICE, INC. 
THE NEW YORK AIR BRAKE COMPANY 
NORMA-HOFFMANN BEARINGS CORPORATION 
NORTH AMERICAN AVIATION, INC. 
NORTH AMERICAN AVIATION, INC., OF TEXAS 
NORTHROP AIRCRAFT, INC. 
NORTHWEST AIRLINES, INC. 
OWENS-CORNING FIBERGLAS CORPORATION 
PAN AMERICAN WORLD AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 
PENNSYLVANIA-CENTRAL AIRLINES CORPORATION 
PESCO PRODUCTS COMPANY DIVISION, BORG-WARNER 
CORPORATION 
PHILLIPS PETROLEUM COMPANY 
PIONEER PARACHUTE COMPANY, INC, 
PIPER AIRCRAFT CORPORATION 
THE PURE OIL COMPANY 
REPUBLIC AVIATION CORPORATION 
J. P. RIDDLE COMPANY 
A. V. ROE CANADA LIMITED 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
ROOSEVELT FIELD, INC. 
THE RYAN AERONAUTICAL COMPANY 
SCIAKY BROTHERS 
SCOTT AVIATION CORPORATION 
SHELL OIL COMPANY, INC. 
SIMMONDS AEROCESSORIES, INC. 
SKYDYNE, INC. 
SOCONY-VACUUM OIL COMPANY 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 
SQUARE D COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JERSEY 
SWEDLOW AEROPLASTICS CORPORATION 
THE TEXAS COMPANY 
THOMPSON PRODUCTS, INC. 
TINNERMAN PRODUCTS, INC. 
TITEFLEX, INC. 
TRANSCONTINENTAL & WESTERN AIR, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
HAYNES STELLITE COMPANY 
LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
PRATT & WHITNEY AIRCRAFT CORPORATION OF 
MISSOURI 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIR LINES, INC. 
UNITED STATES AVIATION UNDERWRITERS, INC 
UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
THE VARIETY AIRCRAFT CORPORATION 
VICKERS, INC. 
VIDAL CORPORATION 
THE WACO AIRCRAFT COMPANY 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
WESTERN AIR LINES, INC. 
WESTINGHOUSE ELECTRIC CORPORATION 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 
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577. Sales Engineer—Graduate aeronautical 
engineer with 244 years’ experience ir aircraft 
design engineering, including liaison, desires a 
position as sales engineer. No objection to foreign 
service. 

576. Aeronautical Engineer—B.Ae.E. Age 
26; married. Six years’ experience. Group leader 
and project engineer for past 444 years. Has done 
basic jet research and complete helicopter design. 
Desires position with responsibility in New York 
area. 

575. Aeronautical Engineer—Six years’ diver- 
sified experience, including aircraft inspection, 
teaching, original research and development work. 
Familiar with stability and control problems and 
latest aspects of supersonic aerodynamics. Some 
graduate work. Will consider responsible posi- 
tion as project engineer or administrative assist- 
ant with progressive organization. 

572. Executive Assistant—Nine years’ avia- 
tion background consisting of complete course in 
air-line operations, employment with major air 
line as meteorologist and trainee dispatcher, and 
command and important staff assignments in 
A.A.F, Additional training in basic engineering 
subjects, manufacturing and business adminis- 
tration; nonaviation experience in office manage- 
ment, selling, manufacturing and organizational 
consulting. Desires connection as assistant to 
air-line executive in operations or administration 
but will consider other positions where versatility 
and broad knowledge, plus dependability and 
mature thinking are required. 

570. Maintenance Engineer—B.M.E., 1939. 
Five years’ varied experience on transoceanic 
aircraft with air line. Accumulated 2,700 hours 
as flight engineer. Speaks Portuguese and Ger- 
man. Holds valid A & E and Private Pilot's 
license. One and one-half years with Army Air 
Transport Command. Interested in position with 
air line or with manufacturer designing transport 
aircraft. 

569. Washington Representative— Reserve 
Officer and senior pilot desires to handle aviation 
concerns’ Washington business. Fourteen years’ 
industrial experience in aeronautical design, 
manufacture, testing, and operation of aircraft, 
engines, and accessories, plus 6 years’ military 
duty in very responsible executive, engineering, 
and maintenance billets. Reliable, resourceful, 
and well established in Washington. 


566. Graduate Engineer—Eight years’ ex- 
perience in materials and process, stress analysis, 
and structural testing. Desires position in simi- 
lar or production field with aircraft, accessory 
manufacturer, or air line. Locality immaterial. 


565. Engineer and Executive—Almost 30 
years’ experience on airplane and accessory de- 
sign, airport selection and layout, and airplane 
operations engineering. Good organizer and 
manager, sound business experience, capable 
technical writer, wide knowledge of materials and 
processes. 

561. Teacher—M.S. Ae.E., 5 years’ teaching 
senior and graduate courses in airplane structures 
and design, 9 years’ industrial experience in de- 
sign and stress analysis. Has done considerable 
amount of research for industrial companies and 
Government agencies. 

560. Industrial and Aeronautical Engineer— 
B.S. in Industrial Engineering, major in Aero- 
nautical Engineering from Iowa State College, 
1943. Age 25. One year’s experience with large 
West Coast aircraft concern. Served as an Aero- 
nautical Engineering Specialist for over a year in 
the Navy Air Corps. At present, Production 
Officer at a Naval Air Station in charge of all re- 
Pair shops and supervision of 400 men. Work 
includes checks, maintenance, repairs, and over- 
hauls of latest-type Navy aircraft. Desires re- 
sponsible position in the production department of 
an aircraft firm. Would also accept stress analysis 
or aerodynamicist position 

557. Aeronautical Engineer—B. of Aero.E., 
New York University and 2 years of law study. 
Four years’ experience in static test and struc- 
tural flight test experimental work on Naval air- 
craft. Experience in all phases of experimental 


work involving instrumentation and tests of air- 
craft structures. Plans to complete LL.B. degree 
in 1 year of evening school. One year part-time 
experience with patent attorney. Desires posi- 
tion in New York Metropolitan or Los Angeles 
area as patent engineer or aeronautical engineer. 
Opportunity desired for working into engineering- 
law position. 

556. Production and Service Engineer—Nine 
years’ practical experience in aircraft planning, 
scheduling, manufacturing processes, and service 
engineering with large eastern aircraft manu- 
facturer. Experience includes planning and 
scheduling of production aircraft and spare parts, 
improvement and simplification of manufacturing 
processes, especially machining processes, and the 
compilation and editing of erection and mainte- 
nance manuals for production and experimental 
aircraft. Veteran of World War II. Desires posi- 
tion of administrative capacity in production 
management or service engineering. 


553. Aeronautical Engineer—Canadian, age 
28, married. Four years’ responsible work in 
aircraft manufacturing and air-line engineering; 
previous writing and administrative experience. 
Broad educational background, including Ameri- 
can. Thoroughly familiar with both American 
and British airworthiness requirements. Inter- 
ested in development engineering. Continental or 
foreign location acceptable. West Coast preferred. 

551. Aeronautical Engineer—General design 
experience on wood and metal aircraft, Army, 
Navy, and C.A.A. Considerable electrical and 
radio experience. Present standing Electrical 
and Radio Group Leader. Desires salaried posi- 
tion in vicinity of New York City. 

547. Aeronautical Engineer—Assistant Pro- 
fessor of Aeronautical Engineering at large state 
university desires change. Has M.S. in Aeronau- 
tical Engineering; 8 years of teaching; industrial, 
consulting, and research experience in many 
phases of aeronautical engineering. Private pilot. 
Prefers university position with research and con- 
sulting possibilities. Will consider responsible 
industrial position. 

546. Field or Sales Engineer—Seven years’ 
experience in foreign and domestic field in installa- 
tion and sales engineering for major engine com- 
pany. Desires field or sales engineering position 
with engine or air-frame company. Well estab- 
lished contacts on West Coast and Buffalo area. 
References and background available upon re- 
quest. 


541. Translations— Aeronautical engineer and 
physicist would translate German technical pa- 
pers and books into English. Thoroughly familiar 
with terminology in both languages. 

540. Executive Accountant—Desires to join a 
progressive company as Treasurer, Controller or 
financial officer, or their chief assistant. Eight 
years’ experience as Treasurer, Secretary. Also 
in plant management with one of the largest light- 
plane manufacturers. Has splendid banking 
connections. Desires to return to the aviation 
field. Willing to go to any part of the country, 
but prefers East or Middle West. Salary open, 
depending on future possibilities. Available 
within 30 days. 

539. Technical Writer—Editor—Writing 
problems expertly handled by former editor of air- 
craft manuals. Low cost, confidential service on 
any written work from minor corrections to re- 
writing and ghostwriting. Reports, articles, 
speeches, and monographs guaranteed to be put 
into clear, forceful, letter-perfect English. 

533. Production Executive—Aeronautical 
Engineering degree, M.1I.T. graduate. Industrial 
managementexperience. Eight and one-half years 
in the aeronautical field, including engineering 
design and layout, research and process, manufac- 
turing and matériel, engineering officer U.S. 
Navy. Seeks executive or administrative post in 
field service and maintenance, factory and pro- 
duction management, matériel, or as line assist- 
ant to top executive. Available one month's 
notice. 

532. Aeronautical Engineer—Bachelor of 
Aeronautical Engineering Degree from New 


York University with honors. Age 25. Two 
years’ experience in design and research of air- 
craft propellers involving original administrative 
work on all phases of propeller design, theory, 
flight, testing, and production. Most original 
designs used by the services during the war. 
Flying experience. Two-years’ administrative 
experience as an officer in the U.S. Navy. Famil- 
iar with all phases of aviation. Desires respon- 
sible position in development, research, or ad- 
ministration in aeronautical organization with 
future. Has the initiative and ability to get 
things done. New York area preferred but not 
necessary. Excellent references. 


531. Management Executive—Mechanical 
Engineer (1924), now Production Manager of 
medium-sized organization. Twenty-two years’ 
practical experience in aircraft production, 12 
years as executive in production control, manu- 
facturing and plant management. Familiar with 
latest metal and wooden aircraft manufacturing 
techniques. Able leader, efficient organizer, ex- 
perienced in labor relations. Expert in setting up 
and operating production programs of new air- 
craft. Writes and speaks fluently English, French, 
and German. Desires permanent position with 
well-established organization where knowledge, 
experience, initiative and results are of prime 
importance. 

530. Design Engineer—Seven and one-half 
years’ well-rounded aircraft design experience, 
including 4 years’ rotary wing. Engineering ad- 
ministrative experience. Three years’ experience 
power plant; group leader, controls; group 
leader, preliminary design; design engineer, gen- 
eral. Location open. 

525. Aeronautical Engineer—Age 32. ‘Pro- 
fessor of Aeronautical Engineering with 5 years’ 
administrative experience as head of department 
in large engineering college. Industrial experi- 
ence. Experience in all phases of theoretical and 
applied aerodynamics, performance, stability, and 
preliminary design. Will consider responsible 
position with accredited college or university, 
research organization, or industrial concern. 

524. Electrical and Aeronautical Engineer— 
Has done graduate work in electrical and aero- 
nautical engineering. Four years’ experience as 
Chief Inspection Supervisor of a leading aircraft 
factory. Certified Ground Engineer. Desires 
contact with interested aircraft manufacturers or 
air lines for business enterprise in the East. 

523. Aeronautical Engineer—B.A.E., New 
York University. One year aeronautical research 
experience. Four years’ stress analysis, liaison, de- 
sign, production expediting with two large aircraft 
manufacturers. Familiar with aircraft fabrica- 
tion practice. Desires responsible production 
management position. 

522. Mechanical Engineer—Native Polish; 
Master of Science degree in Engineering. Would 
like to translate Polish and Russian scientific 
and technical papers. 

521. Manager—M.I.T., 1922, Engineering, 
Administration, Mechanical and Electrical Engi- 
neering Option. Twenty-three years’ experience 


‘in industry as Industrial Engineer, Plant Engi- 


neer, Production Manager, General Manager. 
Last 5 years with prominent U.S. corporation aw 
General Manager in Divisions manufacturing ai:- 
craft generators, motors, controls, and marine 
navigational instruments and mechanisms. A 
complete résumé will be sent upon request. 

517. Aeronautical Engineer—Five years’ ex- 
perience with a leading aircraft manufacturer. 
Extensive experience in specification writing, 
weight and balance control, layout and design. 
Inventive ability and production minded. Ex- 
perienced in supervising a large group. Desiresa 
permanent and responsible design position in pro- 
gressive organization in New York area where his 
experience and abilities can be fully utilized. 

353. Industrial Engineer—B.S.M.E. Eleven 
years’ experience in selecting equipment and 
supervising installations for aircraft manufactur- 
ing processes, including experience in production 
of airplane motors; also 25 years’ experience in 
the automotive engineering and production field. 
In a position to do consulting work as industrial 
engineer, 
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SOMETIMES extra weight 


meaiis extra ... but not in airplanes! 


] . . » for extra weight in plane construction 
* cuts down pay loads ... hinders operation 
. reduces airline ofits. 


That’s why the designers of the new Martin 2-0-2 
plane took special care to keep this plane’s net 
weight "way down .. . make it lighter than any 
other of equivalent horsepower and lifting capacity. 


3 Lightweight Honeycomb construction, with its 
¢ resulting economy, is an important reason why 
the Martin 2-0-2 has been selected by these leading 
airlines: 


This great weight-saving in the Martin 2-0-2 
is due to weight-saving engineering involv- 
ing the extensive use of a lightweight structural 
material called Armorply Honeycomb . .. for floors, 
partitions, wing ribs, spars, doors and tank liners. 


This material has an amazing strength/weight ratio. 
Weighing less than 4 lbs. per cu. ft., Honeycomb core 
may be used in sandwich constructions of any practi- 
cal thickness. 


Meantime, Martin engineers are planning still more 
extensive use of Armorply and Weldwood Honey- 
comb in their forthcoming jet-augmented plane 
... the Martin 3-0-3. 


Honeycomb cores (see illustration) may be made of 
cotton, Fiberglas, paper or other material, faced 
with aluminum alloys, plywood, stainless steel or 
decorative plastics. The skins are bonded securely 
with a new thermosetting adhesive of greater tensile 
strength than any other material for similar use. 


Detailed engineering data concerning Weldwood 
and Armorply Honeycomb are now available. Write 
for full information today. 


WELDWOOD and ARMORPLY 
UNITED STATES PLYWOOD CORPORATION 


ON EYCOMB products of 55 West 44th Street, New York 18, N. Y. 
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Judex ta Aduertisens 


Aer Rianta, Tta. (Irish Airways), Transatlantic Division .65, 74 


Aluminum Company of 34 
American Metal Hose Branch, The American Brass Com- 
American Smelting and Refining Company, Federated 
Autoflight Instruments Division, G. M. Giannini & Com- 


% Barco Manufacturing Company, Aircraft Products Division 44 


Bell Telephone Laboratories. 62 
* Bendix Aviation Corporation 
Bendix Products Division. Back Cover 
66 
Champion Spark Plug Company. 4 
Consolidated Vultee Aircraft Corporation ............ 714 
Curtiss-Wright Corporation. 
Wright Aeronautical Corporation Division........... 
Douglas A ircraft Company, 70 


Eastman Kodak Company, Industrial Photographic Division 17 
Eaton Manufacturing Company, Wilcox-Rich Division.. 72 


Fairchild Aircraft Division, Fairchild Engine & Airplane 

Federated Metals Division, American Smelting and Re- 

G&O Manufacturing Company, The................: 46 
G. M. Giannini & Company, Inc., Autoflight Instruments 


*B. F. Goodrich Company, The, Aeronautical Division... 26 


Goodyear Tire & Rubber Company, Aviation Products 
Division 


International Nickel Company, Inc., The.............. 50 
% Walter Kidde & Company, Inc......... Inside Back Cover 
%Kollsman Instrument Division, Square D Company...... 42 
Lamb Electic Company, TRG 28 
Lockheed Aircraft Corporation. 10 
Glenn L. Martin Company, 40, 56 
McDonnell Aircraft Corporation... 66 


McDowell Manufacturing Company, Aviation Division.. 12 


North American Aviation, 714 


Pacific Division, Bendix Aviation Corporation......... 52 


A. Roebling'’s Sons Company, Aircord Division.. 54 


Sinclair Refining Company... 30 
Square D Company, Kollsman Instrument Division...... 42 
H. I. Thompson Company, 56 
United States Aviation Underwriters Incorporated...... 46 
United States Plywood Corporation...........0.ee005 80 
Weston Electrical Instrument Corporation: ............ 82 
% Wilcox-Rich Division, Eaton Manufacturing Company.. 72 
Wittek Manufacturing Company. 66 
Wright Aeronautical Corporation Division, Curtiss-Wright 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1946 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and A\ircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


Published Annually by 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street 


New York 21, N. Y. 
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EQUIPMENT 


WESTON ... pioneer in indicators for blind 
landing equipment...is prepared to discuss 
with you the latest improvements in this 
blind landing component. For complete in- 
formation, communicate with your nearest 
representative listed below or direct with... 
Weston Electrical Instrument Corporation, 
687 Frelinghuysen Avenue, Newark 5, N. J. 
Other WESTON Instruments for Aircraft include: 
Engine Instruments . ... Fligbt Instruments . . . 
Power Supply Instruments .. . Service Instruments. 


Weston 


albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville- Los Angeles - Meriden - Minneapolis - Newark: New 
Orleans: New York: Philadelphia- Phoenix-Pittsburgh-Rochester:San Francisco: Seattle-St. Louis-Syracuse-!n Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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